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• A SHALLOW, SURFICIAL AQUIFER IN THE OKEFENOKEE TERRACE, UNDERLAIN BY A CLAY OR SANDY
CLAY AQUITARD, PART OF THE BLACK CREEK FORMATION.

• A DEEP AQUIFER CONSISTING OF SAND AND CLAY, ALSO PART OF THE BLACK CREEK FORMATION,
UNDERLAIN BY ANOTHER AQUITARD OF SANDY CLAY.

• THE DEEPEST AQUIFER, THE MIDDENDORF FORMATION, CONSISTING OF SAND, SILT, AND CLAY
(WHICH MANY GEOLOGISTS CALL THE TUSCALOOSA AQUIFER).

• THE CRYSTALLINE PRE-MESOZOIC BASEMENT WHICH HAS VIRTUALLY NO PRIMARY POROSITY BUT
POSSIBLY HAS SIGNIFICANT HIGH SECONDARY FRACTURE POROSITY.

LOCAL HYDROGEOLOGY OF THE SHALLOW AQUIFER

THE SHALLOW AQUIFER TYPICALLY EXTENDS TO A DEPTH OF 45 TO 50 FEET AND IS COMPOSED PRIMARILY OF
SANDS WHICH RANGE FROM COARSE AND WELL SORTED TO SILTY AND POORLY SORTED.  IT IS SEMICONFINED BY
A RESISTENT LAYER COMPOSED OF VARYING AMOUNTS OF CLAY, SILT, AND SAND WHICH USUALLY LIES FROM
THE SURFACE TO A DEPTH RANGING FROM 5 TO 15 FEET.

THE GROUND WATER TABLE IN THE SHALLOW AQUIFER GENERALLY LIES 10 TO 15 FEET BELOW GROUND SURFACE
BASED ON THE THREE ROUNDS OF GROUND WATER LEVEL MEASUREMENTS TAKEN.  THE OVERALL GROUND WATER
FLOW IS APPROXIMATELY TO THE EAST.  THE GRADIENT OF THE POTENTIOMETRIC SURFACE IS ABOUT 0.003
NEAR BLUFF ROAD AND FLATTENS DRAMATICALLY TO LESS THAN 0.001 IN THE VICINITY OF MW-4, MW-6,
MW-8, AND MW-12.  THE REMEDIAL INVESTIGATION DATA INDICATE THAT THERE IS A DOWNWARD HEAD IN THE  
SURFICIAL AQUIFER AND IT COULD RECHARGE THE DEEPER AQUIFER.  THE SURFACE IN THIS AREA IS VERY
IRREGULAR AND FLOW PATTERNS ARE SUBJECT TO LOCAL INFLUENCES.  OVERALL DISCHARGE MAY BE TO MYERS
CREEK.

LOCAL HYDROGEOLOGY OF THE DEEP AQUIFER

THE DEEP AQUIFER IS SEPARATED FROM THE SHALLOW AQUIFER BY A CLAY AND SILT UNIT WHICH RANGES IN
THICKNESS FROM 1.5 TO 25 FEET.  THIS PARTIAL CONFINING LAYER IS THINNEST IN THE VICINITY OF MW-6
AND MW-7 AND THICKENS TO THE SOUTH AND WEST.  THE LITHOLOGY OF THE DEEP AQUIFER IS SIMILAR TO
THAT OF THE SHALLOW AQUIFER, THOUGH CLAY-RICH LAYERS ARE MORE COMMON.  BOTH THE CLAY AQUITARD
AND THE DEEP AQUIFER ARE THOUGHT TO BE UNITS IN THE BLACK CREEK FORMATION.

THE GRADIENT OF THE POTENTIOMETRIC SURFACE IN THE DEEP AQUIFER IS 0.0003 FEET/FEET TOWARD THE
SOUTH BASED ON WATER LEVEL DATA GATHERED FROM THE FOUR WELLS INSTALLED BY IT CORPORATION.

SITE CONTAMINATION

IN 1989, A REMEDIAL INVESTIGATION (RI) INVOLVING SAMPLING OF THE SOIL, SURFACE WATERS,
SEDIMENTS, GROUND WATER, AND AIR WAS CONDUCTED AT THE SCRDI SITE TO DEFINE THE CHARACTERISTICS
AND EXTENT OF CONTAMINATION AT THE SITE.  COMPARISON OF THE DETECTED LEVELS OF SPECIFIC
COMPOUNDS TO DEVELOPED TARGET CLEANUP CRITERIA IS PRESENTED IN SECTION 4.0.

GROUND WATER

SURFICIAL AQUIFER

NINETEEN MONITORING WELLS WERE INSTALLED IN THE SURFICIAL AQUIFER TO DEFINE THE EXTENT AND
CHARACTERISTICS OF GROUND WATER CONTAMINATION. THE ANALYTICAL RESULTS DEFINED A CONTAMINANT
PLUME APPROXIMATELY 1000 FEET WIDE EXTENDING APPROXIMATELY 2200 FEET SOUTHEAST OF THE SITE (SEE
FIGURE 3).  THE DEPTH OF THE SURFICIAL AQUIFER IS APPROXIMATELY 40 FEET.  BASED ON A MEDIUM SAND
POROSITY OF 0.4, THE ESTIMATED VOLUME OF THE PLUME IS 263,296,000 GALLONS.  THE PRIMARY
COMPONENTS OF THE CONTAMINATION ARE VOLATILE AND SEMI-VOLATILE ORGANIC COMPOUNDS.  THE DETECTED
VOLATILE AND SEMI-VOLATILE COMPOUNDS, HIGHEST CONCENTRATIONS DETECTED AND FREQUENCY OF DETECTED
ARE SUMMARIZED IN TABLE 1.  TRACE LEVELS OF SEMI-VOLATILE COMPOUNDS WERE DETECTED IN THREE
WELLS. DETECTED METALS, HIGHEST CONCENTRATION AND FREQUENCY OF DETECTION ARE SUMMARIZED IN TABLE
2.  ADDITIONAL WORK WILL BE REQUIRED FOR THE DEVELOPMENT OF THE REMEDIAL DESIGN.

DEEP AQUIFER



FOUR MONITORING WELLS WERE INSTALLED IN THE UPPER PORTION OF THE DEEP AQUIFER REGIONALLY
DOWNGRADIENT OF THE SITE.  THESE WELLS WERE COMPLETED BELOW A CLAY AQUITARD FOUND TO BE
CONTINUOUS OVER THE AREA ENCOMPASSED BY WELL INSTALLATION.  ANALYTICAL RESULTS FOR SAMPLES OF
THESE FOUR LOWER AQUIFER WELLS SHOWED NO CONTAMINATION, INDICATING THE DEEP AQUIFER HAS NOT BEEN
IMPACTED BY CONTAMINATION DETECTED IN THE SURFICIAL AQUIFER.

SOILS

THE RI INVESTIGATED SURFACE AND SUBSURFACE SOILS AS POTENTIAL SOURCE AREAS CONTRIBUTING
CONTAMINANTS TO THE SURFICIAL AQUIFER.  DRY LAGOON SEDIMENTS IDENTIFIED IN THE RI ARE INCLUDED
AS SOILS FOR THIS AND SUBSEQUENT EVALUATIONS.  WET LAGOON SEDIMENTS ARE ADDRESSED IN SECTION  
3.2.3.1.

SURFACE SOILS

FORTY-TWO SURFACE SOIL SAMPLES WERE TAKEN ON AND OFF THE SITE IN AREAS OF KNOWN OR SUSPECTED
CONTAMINATION.  SAMPLING LOCATIONS AND THE AREAS OF SIGNIFICANT ORGANIC COMPOUND CONTENT ARE
SHOWN ON FIGURE 4.  THE AREAS ASSOCIATED WITH VOLATILE AND SEMI-VOLATILE DETECTION ARE
APPROXIMATELY THE SAME.  TABLES 3 AND 4 SUMMARIZE THE DETECTED COMPOUNDS, FREQUENCY OF DETECTION
FOR VOLATILE COMPOUNDS AND SEMI-VOLATILE COMPOUNDS RESPECTIVELY.

TWO GENERAL AREAS OF SURFACE SOIL CONTAMINATION WERE IDENTIFIED.  THE MOST SIGNIFICANT AREA OF
SURFACE SOIL CONTAMINATION IS FOUND ON THE SOUTHWESTERN EDGE OF THE SCRDI AND SITE ENCOMPASSES
APPROXIMATELY 350 FEET X 200 FEET (70,000 SQUARE FEET).

A SECOND AREA OF SURFACE SOIL CONTAMINATION WAS IDENTIFIED IN THE CENTRAL PORTION OF THE SCRDI
PROPERTY (THE DRY LAGOON AREA) AT LOWER CONCENTRATIONS THAN THOSE SEEN AT THE SOUTHWESTERN EDGE
OF THE PROPERTY. THIS SECOND AREA ENCOMPASSES APPROXIMATELY 100 FEET X 100 FEET (10,000 SQUARE
FEET).

LOW LEVELS OF PESTICIDES/PCBS WERE ALSO DETECTED IN THE AREA OF SS-4 AND SS-5.  COMPOUNDS
DETECTED, THE LOCATION OF THE HIGHEST CONCENTRATION DETECTED AND FREQUENCY OF DETECTION ARE
SUMMARIZED IN TABLE 5.

A SUMMARY OF METALS DETECTED, THE LOCATION OF THE HIGHEST CONCENTRATION DETECTED, AND FREQUENCY
OF DETECTION IS PROVIDED IN TABLE 6.  TWO SAMPLES OUT OF THIRTY-FOUR (SS-4 AND SS-5) HAD
CONCENTRATIONS OF MERCURY ABOVE THE BACKGROUND RANGE.  THE LEVELS DETECTED AND THE LOCALIZED
AREA INDICATE THAT METALS IN THE SURFACE SOIL ARE NOT OF PRIMARY CONCERN.

SUBSURFACE SOILS

TWENTY-NINE SOIL BORINGS WERE TAKEN ON AND OFF THE SITE.  SAMPLES WERE TAKEN AT 3 TO 7 AND 7 TO
11 FOOT INTERVALS AT EACH LOCATION.  ONE ADDITIONAL SAMPLE AT 11 TO 15 FEET WAS TAKEN AT B9. 
FIGURE 5 SHOWS THE SAMPLING LOCATIONS AND AREAS OF SIGNIFICANT VOLATILE COMPOUND CONTENT. THE
VOLATILE COMPOUNDS DETECTED, THE LOCATION OF THE HIGHEST CONCENTRATION DEPTH, AND FREQUENCY OF
DETECTION ARE SUMMARIZED IN TABLE 7.  ELEVATED LEVELS OF VOLATILE COMPOUNDS ARE LIMITED TO THE
UPPER 7 FEET OF THE UNCONSOLIDATED ZONE.  THE AREAS OF DETECTED ELEVATED LEVELS ARE LIMITED TO
THE PROXIMITY OF B8 AND B9 (APPROXIMATELY 300 FEET ENE OF B4/B5).  THIS ENCOMPASSES AN AREA OF
APPROXIMATELY 400 FEET X 250 FEET (112,500 SQUARE FEET) THAT ESSENTIALLY OVERLAPS THAT AREA
IDENTIFIED WITH ELEVATED VOLATILE CONCENTRATIONS IN SURFACE SOILS.  CONCENTRATIONS GENERALLY
DECREASED WITH DEPTH.

SEMI-VOLATILE COMPOUNDS WERE ALSO DETECTED IN THE SAME LIMITED AREAS OF B4/B5 AND B8/B9.  THE
HIGHEST CONCENTRATIONS WERE PRIMARILY LIMITED TO THE UPPER 7 FEET OF THE UNCONSOLIDATED ZONE
WITH CONCENTRATIONS DECREASING SIGNIFICANTLY WITH DEPTH.  SEMI-VOLATILE COMPOUNDS DETECTED, THE
LOCATION OF THE HIGHEST CONCENTRATION AND DEPTH, SECOND HIGHEST LOCATION AND DEPTH, AND
FREQUENCY OF DETECTION ARE SUMMARIZED IN TABLE 8.

LOW LEVELS OF PESTICIDES/PCBS WERE DETECTED IN THE SUBSURFACE SOILS IN THE B5, B8/B9 AREA,
LIMITED TO THE UPPER 7 FEET OF THE UNCONSOLIDATED ZONE.  TABLE 9 SUMMARIZES THE COMPOUNDS
DETECTED, THE LOCATION OF THE HIGHEST CONCENTRATION DETECTED AND FREQUENCY OF DETECTION.

A SUMMARY OF METALS DETECTED, THE LOCATION OF THE HIGHEST CONCENTRATION DETECTED AND FREQUENCY



OF DETECTION IS PROVIDED IN TABLE 10.  ONE BORING OUT OF THE TWENTY-NINE TAKEN (B13) HAS A
CONCENTRATION OF SELENIUM ABOVE THE BACKGROUND RANGE.  THE LEVELS DETECTED AND THE LOCALIZED
AREA INDICATE THAT METALS IN THE SURFACE SOIL ARE NOT OF CONCERN.

OTHER MEDIA

ON-SITE SURFACE WATER AND SURFACE WATER SEDIMENT

THE WET LAGOON WATER AND SEDIMENT SAMPLES CONTAINED TRACE AMOUNTS OF VOLATILE AND SEMI-VOLATILE
CONSTITUENTS.  SEDIMENT METALS CONCENTRATIONS WERE WITHIN BACKGROUND RANGES WITH THE EXCEPTION
OF CALCIUM.  SUMMARIES FOR COMPOUNDS DETECTED AND FREQUENCIES ARE PROVIDED IN TABLES 11 & 12.

OFF-SITE SURFACE WATER AND SURFACE WATER SEDIMENT

SAMPLES OF OFF-SITE SURFACE WATER AND SURFACE WATER SEDIMENT INDICATED NO SITE RELATED
CONTAMINATION.  ONE SAMPLE (RS2) SHOWED AN ELEVATED LEVEL OF THE NATURALLY OCCURRING COMPOUND
BENZOIC ACID.

AMBIENT AIR

AMBIENT AIR SAMPLES WERE COLLECTED ON THE SCRDI PROPERTY.  TOLUENE WAS DETECTED IN TWO OF THREE
BAG SAMPLES AT 22 AND 27 PPB.  NO OTHER CONSTITUENTS WERE DETECTED.  AIR CONTAMINATION IS NOT
CONSIDERED TO BE SIGNIFICANT AT THE SITE.

RISK ASSESSMENT SUMMARY

A BASELINE RISK ASSESSMENT WAS PERFORMED AS PART OF THE REMEDIAL INVESTIGATION TO EVALUATE THE
POTENTIAL FOR OFF-SITE MIGRATION OF CONSTITUENTS FROM THE SITE AND THE IMPACTS ON PUBLIC HEALTH
AND/OR THE ENVIRONMENT.  THE BASELINE RISK IS ASSOCIATED WITH THE NO-ACTION ALTERNATIVE.

THE EXTENT OF CONSTITUENTS IN ENVIRONMENTAL MEDIA AT THE SCRDI SITE WAS SHOWN TO BE LIMITED TO
THE ON-SITE SOILS AND SHALLOW GROUND WATER AQUIFER UNDERLYING THE SITE.  ELEVATED LEVELS OF SITE
RELATED CONSTITUENTS WERE NOT FOUND IN OFF-SITE SOIL SAMPLES, SEDIMENT OR WATER SAMPLES FROM
DRAINAGE DITCHES, THE DEEP GROUND WATER AQUIFER, OR IN SURFACE WATER IN LOCAL CREEKS.

THE PRIMARY POTENTIAL ROUTE OF OFF-SITE MIGRATION WAS SHOWN TO BE VIA THE SHALLOW GROUND WATER
AQUIFER.  THIS AQUIFER MAY RECHARGE MYERS CREEK, 3,200 FEET NORTHEAST OF THE SITE BOUNDARY. 
HOWEVER, SITE-RELATED CONSTITUENTS HAVE NOT BEEN DETECTED IN MYERS CREEK.

DIRECT CONSUMPTION OF GROUND WATER FROM THE SURFICIAL AQUIFER WITHIN THE CONTAMINANT PLUME WOULD
PRESENT UNACCEPTABLE LEVELS OF EXPOSURE.  A TRESPASSER SCENARIO INDICATED THAT THE PRESENCE OF
SITE-RELATED CONSTITUENTS IN THE SOILS DO NOT PRESENT A SIGNIFICANT RISK TO THE HEALTH OF
TRESPASSERS ON THE SITE.

THE PREDICTED CONSTITUENT CONCENTRATIONS IN MYERS CREEK THAT COULD RESULT FROM DIRECT UNDILUTED
DISCHARGE OF THE PLUME INTO THE CREEK WOULD NOT HAVE A SIGNIFICANT IMPACT UPON THE INDIGENOUS
AQUATIC POPULATIONS. THE PREDICTED CHEMICAL CONCENTRATIONS IN MYERS CREEK ARE OVER THREE ORDERS
OF MAGNITUDE LOWER THAN THE MAXIMUM ACCEPTABLE TOXICANT CONCENTRATION (MATCS) FOR THE MOST
SENSITIVE SPECIES WHICH MAY BE FOUND IN MYERS CREEK.

THE EFFECTS OR POTENTIAL FOR BIOCONCENTRATIONS OR BIOACCUMULATION WERE DETERMINED TO BE
NEGLIGIBLE AT THE SITE.

CLEAN-UP CRITERIA (ARARS)

CHEMICAL SPECIFIC ARARS

GROUND WATER

GROUND WATER AT THE BLUFF ROAD SITE IS DESIGNATED AS CLASS GB IN ACCORDANCE WITH THE SOUTH
CAROLINA WATER CLASSIFICATION SYSTEM.  THE GB DESIGNATION IS USED TO CLASSIFY WATER QUALITY
SUITABLE AS A POTENTIAL DRINKING WATER SUPPLY.  THEREFORE, FEDERAL AND STATE REGULATIONS
GOVERNING THE QUALITY AND USAGE OF DRINKING WATER IS APPLICABLE.



THE SAFE DRINKING WATER ACT AND THE STATE PRIMARY WATER REGULATIONS ESTABLISH MAXIMUM
CONTAMINANT LEVELS (MCLS) AND NON-ZERO MAXIMUM CONTAMINANT LEVEL GOALS (MCLGS) FOR NUMEROUS
ORGANIC AND INORGANIC CONSTITUENTS.  THE CLEANUP CRITERIA SHOWN IN TABLE 13 WERE ESTABLISHED
BASED ON MCLS AND PROPOSED MCLS.  WHERE MCLS WERE NOT AVAILABLE, RISK BASED NUMBERS WERE
CALCULATED AS INDICATED BY THE APPROPRIATE TABLE FOOTNOTES.

SOILS

ALTHOUGH THERE WERE NO ARARS IDENTIFIED FOR SITE SOILS, THE POTENTIAL FOR CONTAMINANTS LEACHING
FROM THE SOILS AS A CONTINUING SOURCE THAT COULD FURTHER DEGRADE GROUND WATER QUALITY WAS
CONSIDERED.  THEREFORE, A SOIL LEACHABILITY MODEL WAS USED TO CALCULATE CLEANUP CRITERIA AS
SHOWN IN TABLES 14 & 15.  WHERE THE MODEL CALCULATED SOIL CLEANUP CRITERIA LOWER THAN THE GROUND
WATER MCL FOR A SPECIFIC CONSTITUENT, THE MCL WAS USED AS THE SOIL CONCENTRATION.  THE MODEL AND
APPROPRIATE CALCULATIONS ARE PROVIDED IN APPENDIX A OF THE FINAL DRAFT FEASIBILITY STUDY REPORT.

LOCATION SPECIFIC ARARS

SINCE THE BLUFF ROAD SITE MAY AFFECT MYERS CREEK THROUGH DISCHARGE FROM THE SHALLOW AQUIFER, THE
FISH AND WILDLIFE COORDINATION ACT WOULD BE APPLICABLE.  PORTIONS OF THE SITE AND SURROUNDING
AREAS HAVE BEEN DESIGNATED AS WETLANDS, THEREFORE, THE FOLLOWING ARARS APPLY:

• CLEAN WATER ACT, SECTION 404

• PROTECTION OF FLOOD PLAIN (40 CFR 6, APPENDIX A) FISH AND WILDLIFE COORDINATION ACT

• GENERAL RCRA FACILITY LOCATION STANDARDS (40 CFR 264.18)

ACTION SPECIFIC ARARS

THE ACTION SPECIFIC ARARS FOR THIS SITE ARE SUMMARIZED IN TABLE 16.  THE ARARS ARE DIVIDED INTO
THREE CATEGORIES:

• ARARS FOR ACTIONS TAKEN IN ALL ALTERNATIVES

• ARARS FOR ACTIONS INVOLVING SOIL TREATMENT

• ARARS FOR ACTIONS INVOLVING GROUND WATER TREATMENT

THE FIRST CATEGORY IS REQUIREMENTS FOR SAFETY AND HEALTH, HAZARDOUS WASTE FACILITIES, AND
TRANSPORTATION.  THE SECOND CATEGORY IS REQUIREMENTS FOR EXCAVATION, THERMAL TREATMENT, SOIL
VAPOR EXTRACTION, AND CLEAN CLOSURE OF SITE SOILS.  THE THIRD CATEGORY INCLUDES ARARS CONCERNING
DISCHARGE OF TREATED GROUND WATER AND RELATED AIR EMISSIONS.

OTHER CRITERIA, ADVISORIES AND GUIDANCE

OTHER TO-BE-CONSIDERED (TBC) CRITERIA, ADVISORIES AND GUIDANCE WHICH WERE USED IN THE PUBLIC
HEALTH EVALUATIONS AND DETERMINATIONS OF SOME OF THE CLEANUP CRITERIA ARE SHOWN IN TABLE 17.

#DSC
DOCUMENTATION OF SIGNIFICANT CHANGES

THE PREFERRED ALTERNATIVE PRESENTED IN THE PROPOSED PLAN IDENTIFIED EXCAVATION AND TREATMENT BY
THERMAL DESORPTION OF CONTAMINATED SOILS AT THE SITE AND EXTRACTION AND TREATMENT BY AIR
STRIPPING/CARBON ADSORPTION OF CONTAMINATED GROUNDWATER.  THE SOURCE CONTROL (SOIL) REMEDIAL
ACTION PRESENTED IN THIS ROD DIFFERS FROM THE PROPOSED PLAN IN THAT THIS ROD DOCUMENTS SELECTION
OF SOIL VACUUM EXTRACTION AS THE PREFERRED ALTERNATIVE FOR TREATING CONTAMINATED SOIL AT THE
SITE.  SOIL VACUUM EXTRACTION WAS CHOSEN OVER THERMAL DESORPTION BASED ON PRELIMINARY PILOT
TESTS INDICATING THE SEMI-VOLATILE CONTAMINANTS CAN BE REMOVED USING THE SOIL VACUUM EXTRACTION
TECHNIQUE.  THE PILOT TEST ALSO DEMONSTRATED THAT THE CLAY LAYERS AND SATURATED CONDITIONS WILL
NOT POSE THE IMPEDIMENT ORIGINALLY ANTICIPATED.  THE RESULTS OF THE PILOT TEST GIVE A GOOD
INDICATION THAT THE CLEANUP CRITERIA ARE ACHIEVABLE USING SOIL VACUUM EXTRACTION.

ALTERNATIVE EVALUATION



NO ACTION ALTERNATIVE

THE NO-ACTION ALTERNATIVE SERVES AS A BASELINE FOR COMPARISON OF THE OVERALL EFFECTIVENESS OF
EACH GROUND WATER REMEDIATION ALTERNATIVE.

TECHNICAL DESCRIPTION

THE NO ACTION ALTERNATIVE WOULD NOT UTILIZE ANY ACTIVE REMEDIAL TECHNOLOGY FOR THE GROUND WATER
CONTAMINANT PLUME.  THE CURRENT INTERACTION BETWEEN THE GROUND WATER PLUME AND THE SURROUNDING
ENVIRONMENT WOULD BE ALLOWED TO CONTINUE.  THE SITE CURRENTLY HAS A FENCE AROUND THE ACCESSIBLE
PERIMETER.  DEED RESTRICTIONS FOR PROPERTIES SURROUNDING THE SITE WOULD LIMIT THE USE OF UPPER
AQUIFER GROUND WATER AS A DRINKING WATER SOURCE.

IN ADDITION, GROUND WATER SAMPLING AND ANALYSIS WOULD BE CONDUCTED FOR THE UPPER AQUIFER AND
LOWER AQUIFER TO MONITOR ANY MIGRATION (HORIZONTAL AND VERTICAL) OF THE GROUND WATER PLUME.

SHORT-TERM EFFECTIVENESS

THE ONLY POTENTIAL IMPACTS ON WORKERS WOULD OCCUR DURING GROUND WATER SAMPLING EVENTS. 
PERSONNEL INVOLVED WITH GROUND WATER SAMPLING AT THE SITE WOULD BE REQUIRED TO COMPLY WITH A
SITE SPECIFIC HEALTH AND SAFETY PLAN TO MITIGATE THE POTENTIAL IMPACTS FROM WORKER EXPOSURE TO
GROUND WATER.  INSTALLATION OF SHALLOW DRINKING WATER WELLS ON-SITE WOULD POSE AN IMMEDIATE
THREAT TO THE USER.

LONG-TERM EFFECTIVENESS

THE BASELINE RISK ASSESSMENT PRESENTED IN THE REMEDIAL INVESTIGATION REPORT CONCLUDED THAT THE
SITE POSES NO UNACCEPTABLE LEVELS OF RISK TO PUBLIC HEALTH OR ENVIRONMENT ASSOCIATED WITH THE
MIGRATION OF THE GROUND WATER PLUME.  THIS IS DUE TO THE FACT THE SITE IS ABANDONED AND NO WELLS 
HAVE BEEN INSTALLED IMMEDIATELY DOWNGRADIENT OF THE SITE IN THE CONTAMINATED PORTION OF THE
AQUIFER.  FOR THE FUTURE USE SCENARIOS, THERE IS A POTENTIAL FOR UNACCEPTABLE LEVELS OF
EXPOSURE.

GROUNDWATER QUALITY MONITORING IS DEMONSTRATED AND RELIABLE FOR DETECTING THE MIGRATION OF THE
GROUND WATER PLUME.  POTENTIAL MIGRATION PATHWAYS WOULD BE MONITORED BY GROUND WATER SAMPLING
AND ANALYSIS OVER TIME.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME

UNDER THE NO ACTION ALTERNATIVE, TREATMENT OF THE GROUND WATER PLUME WOULD NOT OCCUR. 
THEREFORE, THE TOXICITY, MOBILITY, OR VOLUME OF THE GROUND WATER PLUME CONTAMINANTS WOULD NOT BE
REDUCED.  THE RATE OF DILUTION WOULD BE SLOW AND THE TIME REQUIRED TO REACH AN ACCEPTABLE
CONCENTRATION LEVEL OF CONTAMINANTS IN THE GROUND WATER IS UNKNOWN.

IMPLEMENTABILITY

THE NO ACTION ALTERNATIVE IS TECHNICALLY FEASIBLE AND WOULD EMPLOY COMMON TECHNIQUES FOR
CONTINUED MONITORING OF THE GROUND WATER PLUME. THIS ALTERNATIVE WOULD NOT REQUIRE ANY SPECIFIC
PERMITS TO IMPLEMENT.

COMPLIANCE WITH ARARS

CHEMICAL SPECIFIC ARARS

IMPLEMENTATION OF THE NO ACTION ALTERNATIVE WOULD NOT ACHIEVE COMPLIANCE WITH THE CHEMICAL
SPECIFIC ARARS (IDENTIFIED IN SECTION 4.0) FOR GROUND WATER SINCE THE CHEMICAL COMPOUNDS TO
REMAIN IN THE GROUND WATER PLUME WOULD EXCEED THE CLEANUP CRITERIA.

LOCATION SPECIFIC ARARS

BECAUSE THE NO ACTION ALTERNATIVE WOULD POTENTIALLY ALLOW THE GROUND WATER PLUME CONTAMINANTS TO
MIGRATE INTO THE LOWER AQUIFER AND/OR DISCHARGE INTO MYERS CREEK, THE FOLLOWING LOCATION
SPECIFIC ARARS WOULD APPLY:



• CLEAN WATER ACT, SECTION 404

• FISH AND WILDLIFE COORDINATION ACT

IT IS NOT POSSIBLE AT THIS TIME TO DETERMINE IF THE MIGRATION OF THE GROUND WATER PLUME
CONTAMINANTS INTO MYERS CREEK WOULD COMPLY WITH THE ABOVE LISTED LOCATION SPECIFIC ARARS.

ACTION SPECIFIC ARARS

THE APPLICABLE REQUIREMENTS ASSOCIATED WITH THE NO ACTION ALTERNATIVE WOULD BE THE REGULATIONS
GOVERNING WORK AT THE SITE FOR THE GROUND WATER MONITORING ACTIONS AND FENCE MAINTENANCE.  THESE
REGULATIONS ARE AS FOLLOWS:

• OSHA - GENERAL INDUSTRY STANDARDS (29 CFR 1910) WHICH REQUIRE RESPIRATORY PROTECTION
AND TRAINING FOR WORKERS AT THE SITE;

• OSHA - SAFETY AND HEALTH STANDARDS (29 CFR 1926) WHICH DICTATE SAFETY PROCEDURES FOR
WORK ACTIVITIES; AND

• OSHA - RECORD KEEPING, REPORTING AND RELATED REGULATIONS (29 CFR 1904).

THE GROUND WATER MONITORING PROGRAM AND MAINTENANCE ACTIVITIES TO BE PERFORMED AT THE SITE WOULD
BE DESIGNED TO COMPLY WITH THE ABOVE LISTED ACTION SPECIFIC ARARS.

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE BASELINE RISK ASSESSMENT CONCLUDED THAT THERE APPEARS TO BE CONCENTRATIONS OF CERTAIN
COMPOUNDS IN THE GROUND WATER THAT MAY RESULT IN ELEVATED LEVELS OF EXPOSURE IF ALL THE HEALTH
PROTECTIVE ASSUMPTIONS OF THE FUTURE USE SCENARIOS ARE REALIZED (I.E. FUTURE DRINKING WATER  
SCENARIO).  THE SITE COULD POSE AN EXPOSURE THREAT IF NO ACTION IS TAKEN.

THE NO ACTION ALTERNATIVE WOULD NOT COMPLY WITH THE CHEMICAL SPECIFIC ARARS FOR GROUNDWATER. 
ACTIVITIES UNDER THE NO ACTION ALTERNATIVE (GROUND WATER SAMPLING, ETC.) WOULD COMPLY WITH THE
IDENTIFIED ACTION SPECIFIC ARARS.  IT IS NOT POSSIBLE AT THIS TIME TO DETERMINE IF ANY LOCATION
SPECIFIC ARARS WOULD APPLY TO THE NO ACTION ALTERNATIVE BECAUSE THE GROUND WATER PLUME HAS NOT
MIGRATED TO MYERS CREEK.

COST

THE COSTS ASSOCIATED WITH THE NO ACTION ALTERNATIVE WERE ASSUMED TO INCLUDE QUARTERLY SAMPLING
OF 16 MONITORING WELLS (MW-1A, 1B, 3A, 3B, 7A, 7B, 7C, 8B, 9B, 9C, 10B, 11A, 11B, 12B, 12C, AND
13B) FOR METALS, VOLATILE AND SEMI-VOLATILE ORGANICS FOR A PERIOD OF THIRTY YEARS. REDUCTION IN
THE SAMPLING FREQUENCY WOULD BE EVALUATED BASED ON THE RESULTS OF THE FIRST FIVE YEAR'S
QUARTERLY MONITORING.  IN ADDITION, THERE WOULD BE THE COST OF FENCE AND ROADWAY MAINTENANCE AT
THE SITE. THE TOTAL 30 YEAR PRESENT WORTH COST OF THE NO ACTION ALTERNATIVE IS $760,000.  A
BREAKDOWN OF THE ESTIMATED NO ACTION ALTERNATIVE COST IS PRESENTED IN THE FINAL DRAFT
FEASIBILITY STUDY REPORT.

GROUND WATER EXTRACTION AND TREATMENT BY CARBON ADSORPTION

TECHNICAL DESCRIPTION

THIS ALTERNATIVE CONSISTS OF A COMBINATION OF GROUND WATER EXTRACTION AND GROUND WATER
TREATMENT.  CONTAMINATED GROUND WATER WOULD BE EXTRACTED FROM THE UPPER AQUIFER BY INSTALLING
RECOVERY WELLS.  GROUND WATER TREATMENT WOULD BE ACCOMPLISHED BY MEANS OF CARBON ADSORPTION.  A
PRETREATMENT PROCESS, SUCH AS PRECIPITATION OR FLOCCULATION, MAY BE NECESSARY TO REMOVE METALS
FROM THE GROUND WATER PRIOR TO TREATMENT BY CARBON ADSORPTION.  THE NEED FOR ANY SUCH
PRETREATMENT PROCESS WOULD BE EVALUATED AS PART OF THE REMEDIAL DESIGN ACTIVITIES.

THE GROUND WATER EXTRACTION SYSTEM WOULD CONSIST OF A COMBINATION OF RECOVERY WELLS LOCATED
WITHIN THE CONTAMINANT PLUME, AND AT THE PERIPHERY OF THE PLUME.  RECOVERY WELLS WOULD BE PLACED
IN THE MORE HIGHLY CONTAMINATED ZONE OF THE PLUME TO FACILITATE RAPID REMOVAL OF ORGANIC
CONTAMINANTS.  THE PERIPHERY WELLS WOULD BE USED TO LIMIT EXPANSION OF THE PLUME.  FIGURE 6



SHOWS POTENTIAL LOCATION OF THE GROUND WATER EXTRACTION WELLS.

THE ACTUAL EXTRACTION SYSTEM INCLUDING NUMBER, LOCATION, AND CONFIGURATION OF WELLS WOULD BE
DEVELOPED DURING THE REMEDIAL DESIGN. PUMP TESTS AND GROUND WATER MODELING WOULD BE REQUIRED TO
ADEQUATELY DEFINE THE EXTRACTION SYSTEM.  FOR THE PURPOSE OF THIS ANALYSIS, FOUR EXTRACTION
WELLS AND A TOTAL FLOW OF 100 GPM WERE USED.  THE PUMPING RATE IS A CONSERVATIVE VALUE BASED ON
DATA FROM THE RI.  CARBON ADSORPTION IS A PROCESS BY WHICH THE ORGANIC MOLECULES IN A WASTE
STREAM ARE SELECTIVELY ATTRACTED TO THE INTERNAL PORES OF THE ACTIVATED CARBON GRANULES. 
ADSORPTION IS A SURFACE ATTRACTION PHENOMENON WHICH DEPENDS ON THE STRENGTH OF THE MOLECULAR
ATTRACTION BETWEEN ADSORBENT AND ADSORBENT, ELECTROKINETIC CHARGE, PH, AND SURFACE AREA.  THE
WASTE STREAM WOULD BE USUALLY CONTACTED WITH THE ACTIVATED CARBON BY MEANS OF FLOW THROUGH A
SERIES OF PACKED BED REACTORS.

ONCE THE MICROPORE SURFACES OF THE CARBON ARE SATURATED WITH ORGANICS, THE CARBON IS "SPENT" AND
MUST EITHER BE REPLACED WITH VIRGIN CARBON OR REMOVED, THERMALLY REGENERATED, AND REPLACED.  THE
TIME TO REACH "BREAKTHROUGH" OR EXHAUSTION IS THE SINGLE MOST CRITICAL OPERATING PARAMETER. 
CARBON LONGEVITY BALANCED AGAINST INFLUENT CONCENTRATIONS GOVERNS OPERATING ECONOMICS.

THE GROUND WATER FROM THE EXTRACTION WELLS WOULD BE PUMPED INTO A SURGE TANK BEFORE IT IS FED TO
THE CARBON ADSORPTION SYSTEM.  THE CARBON ADSORPTION SYSTEM WOULD CONSIST OF UNITS WHICH CONTAIN
GRANULAR ACTIVATED CARBON (GAC) AND OPERATE IN A DOWNFLOW MODE.  THE DOWNFLOW FIXED BED MODE HAS
BEEN FOUND TO BE GENERALLY MOST COST-EFFECTIVE AND PRODUCES THE LOWEST EFFLUENT CONCENTRATIONS
RELATIVE TO OTHER CARBON ADSORBER CONFIGURATIONS.  THE UNITS WILL BE CONNECTED IN PARALLEL TO  
PROVIDE INCREASED HYDRAULIC CAPACITY.

IN ORDER TO MINIMIZE THE CARBON REGENERATION REQUIREMENTS, THE CARBON MAY BE PRECEDED BY A
PRETREATMENT SYSTEM (E.G. PRECIPITATION, FILTRATION, ETC.) TO REDUCE SUSPENDED SOLIDS AND
INORGANICS SUCH AS IRON.  THE CARBON ADSORPTION SYSTEM EVALUATED FOR THE BLUFF ROAD SITE WOULD
INCLUDE TWO-DUAL BED CARBON UNITS WITH EACH BED CONTAINING 20,000 POUNDS OF GAC EACH.  FOUR
UNITS WOULD BE NEEDED TO PROVIDE BACKUP OF OTHER UNITS DURING GAC REGENERATION.  FIELD PILOT
PLANT TESTING WOULD BE PERFORMED TO ACCURATELY PREDICT PERFORMANCE, LONGEVITY AND OPERATING 
COSTS.

SHORT-TERM EFFECTIVENESS

CARBON ADSORPTION IS A PROVEN TECHNOLOGY THAT IF PROPERLY DESIGNED AND OPERATED, WILL REMOVE THE
SEMI-VOLATILE AND VOLATILE CONTAMINANTS AND NOT POSE A HUMAN HEALTH HAZARD DURING OPERATION. 
THE SYSTEM WOULD BE A CLOSED SYSTEM WITH NO AIR EMISSIONS, THEREFORE, THERE WOULD BE NO RISK  
THROUGH THE INHALATION PATHWAY.

THE POTENTIAL SHORT-TERM RISKS TO SITE WORKERS, PUBLIC HEALTH AND THE ENVIRONMENT ARE:

• EXPOSURE TO CONTAMINATED DRILLING FLUIDS AND SOIL DURING THE INSTALLATION OF THE
GROUND WATER EXTRACTION WELLS.

• RELEASE OF CONTAMINATED WATER BECAUSE OF ACCIDENTAL SPILLAGE.

TO MITIGATE RISK POSED BY EXPOSURE TO SITE CONSTITUENTS DURING WELL INSTALLATIONS, WORKERS WOULD
BE REQUIRED TO COMPLY WITH A SITE SPECIFIC HEALTH AND SAFETY PLAN (INCLUDING REQUIREMENTS FOR
PROTECTIVE CLOTHING). THE POTENTIAL ENVIRONMENTAL RISK DUE TO ACCIDENTAL SPILLAGE OF GROUND  
WATER WOULD BE MITIGATED BY PROPER PROCESS DESIGN.  THE TREATMENT SYSTEM DESIGN WOULD
INCORPORATE PROCESS CONTROLS SUCH AS LEVEL SWITCHES AND EXTRACTION PUMP SHUT-OFF CONTROLS.

LONG-TERM EFFECTIVENESS AND PERMANENCE

MAGNITUDE OF RESIDUAL RISK: THE GROUND WATER TREATMENT SYSTEM WOULD BE DESIGNED SUCH THAT ALL
CONTAMINANTS CONTAINED IN EXTRACTED GROUND WATER WOULD BE REDUCED TO LEVELS AT OR BELOW CLEANUP
CRITERIA.

THE RESIDUALS RESULTING FROM OPERATION OF THE TREATMENT SYSTEM WOULD INCLUDE FILTERED SOLIDS OR
SETTLED SOLIDS AND SPENT CARBON.  THE CARBON WOULD BE EITHER REGENERATED OR WOULD BE DISPOSED BY
INCINERATION OR LANDFILLING AT AN OFF-SITE RCRA TREATMENT, STORAGE, AND DISPOSAL FACILITY.  THE
FILTERED OR SETTLED SOLIDS WOULD BE DISPOSED IN ACCORDANCE WITH APPLICABLE REGULATIONS DEPENDING



UPON THE HAZARDOUS CHARACTERISTICS EXHIBITED BY THE SOLIDS.

REDUCTION IN TOXICITY, MOBILITY, OR VOLUME

THE PUMPING SYSTEM WOULD CONTROL THE MOBILITY OF CONTAMINANTS BY EXTRACTING GROUND WATER WITHIN
THE UPPER AQUIFER AND, THEREFORE, STOPPING FURTHER MIGRATION.  THE CONTAMINATED WATER WOULD BE
TREATED BY THE CARBON ADSORPTION UNIT, THEREBY REDUCING THE TOXICITY OF THE GROUND WATER.

IMPLEMENTABILITY

TECHNICAL FEASIBILITY: CARBON ADSORPTION HAS BEEN USED EXTENSIVELY TO TREAT CONTAMINATED GROUND
WATER AND HAS SHOWN SUCCESS IN REMOVING ORGANIC CONTAMINANTS FROM GROUND WATER.  DESIGN AND
CONSTRUCTION OF THE NECESSARY TREATMENT UNITS WOULD NOT POSE A PROBLEM.  SOME EQUIPMENT
MANUFACTURES OFFER MODULAR UNITS THAT CAN BE MADE TO FIT AN INDIVIDUAL APPLICATION WITH MINOR
MODIFICATION.  PRECIPITATION AND FILTRATION HAVE BEEN WELL DEMONSTRATED FOR REMOVAL OF INORGANIC
COMPOUNDS FROM AQUEOUS STREAMS.  THE EQUIPMENT USED IN THESE PROCESSES IS PROVEN AND RELIABLE,  
THUS DOWNTIME FOR REPAIRS AND MAINTENANCE SHOULD BE MINIMAL.

DURING OPERATION OF THE TREATMENT SYSTEM, THE EFFECTIVENESS OF THE TREATMENT PROCESS WOULD BE
MONITORED BY PERIODICALLY ANALYZING CONTAMINANT CONCENTRATIONS IN THE TREATED WATER PRIOR TO
DISCHARGE. MONITORING OF GROUND WATER WOULD BE NECESSARY DURING THE OPERATION OF THE SYSTEM TO
ENSURE THAT THE PERIPHERY OF THE PLUME IS BEING TREATED.

ADMINISTRATIVE FEASIBILITY: THE USE OF CARBON ADSORPTION WOULD REQUIRE COMPLIANCE WITH US EPA,
US DEPARTMENT OF TRANSPORTATION, AND SCDHEC REGULATIONS REGARDING THE TRANSPORT AND DISPOSAL OF
HAZARDOUS MATERIALS (SPENT CARBON, FILTERED AND SETTLED SOLIDS FROM PRETREATMENT SYSTEM). IN
ADDITION, DISPOSAL REGULATIONS AND CRITERIA MUST BE MET FOR DISCHARGE OF THE TREATED WATER.

AVAILABILITY OF SERVICES AND MATERIALS: A RANGE OF VENDORS ARE AVAILABLE TO SUPPLY ALL NECESSARY
UNITS OF THE TREATMENT SYSTEMS.  BECAUSE OF THE LARGE NUMBER OF EQUIPMENT SUPPLIERS,
AVAILABILITY AND SCHEDULING CONSIDERATIONS WOULD NOT BE ANTICIPATED TO POSE PROBLEMS.

COMPLIANCE WITH ARARS

CHEMICAL-SPECIFIC: THIS ALTERNATIVE IS DESIGNED TO TREAT THE GROUND WATER CONTAMINANTS TO ATTAIN
THE CLEANUP CRITERIA.  CHEMICAL-SPECIFIC ARARS FOR THE BLUFF ROAD SITE WERE IDENTIFIED AND
DISCUSSED IN SECTION 4.0.  SEVERAL FEDERAL AND STATE REGULATIONS GOVERN THE QUALITY, USAGE AND
DISCHARGE OF GROUND WATER.  SINCE GROUND WATER AT THE SITE HAS BEEN CLASSIFIED AS A DRINKING
WATER SOURCE, ALL FEDERAL AND/OR STATE DRINKING WATER STANDARDS WOULD APPLY.

LOCATION-SPECIFIC: THE GROUND WATER EXTRACTION AND TREATMENT SYSTEM WOULD BE LOCATED ON THE
BLUFF ROAD SITE WHICH IS PROXIMATE TO A WETLAND.

CONSTRUCTION OF THIS SYSTEM AS CONCEIVED MAY IMPACT THE WETLAND.  THE EXTENT OF THE IMPACT WILL
BE CAREFULLY CONSIDERED DURING THE REMEDIAL DESIGN.  THE IMPACT TO WETLANDS WILL BE MINIMIZED
AND WHERE IT CANNOT BE AVOIDED THE DAMAGE WILL BE MITIGATED.

ACTION-SPECIFIC: THIS ALTERNATIVE WOULD BE DESIGNED TO COMPLY WITH ACTION-SPECIFIC ARARS.  THE
ACTION-SPECIFIC ARARS FOR CONSTRUCTION OF THE EXTRACTION AND TREATMENT SYSTEMS, THE TREATMENT
AND SUBSEQUENT DISPOSAL OF THE TREATED GROUND WATER AND THE MANAGEMENT OF TREATMENT RESIDUALS
WERE SUMMARIZED IN SECTION 4.0.  MANY RCRA SUBTITLE C REQUIREMENTS MAY APPLY BECAUSE THE SITE
CONTAINS HAZARDOUS WASTE.  RCRA PART 264 REQUIREMENTS MAY APPLY INCLUDING STANDARDS FOR OWNERS
AND OPERATORS OF PERMITTED HAZARDOUS WASTE FACILITIES, PREPAREDNESS AND PREVENTION,
CONTINGENCIES AND EMERGENCY PROCEDURES, RECORDKEEPING AND REPORTING, AND GROUND WATER
MONITORING.  FEDERAL OSHA WORKER HEALTH AND SAFETY REQUIREMENTS WOULD BE APPLICABLE TO THE
CONSTRUCTION AND OPERATION ACTIVITIES.

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THIS ALTERNATIVE WOULD DECREASE THE POTENTIAL RISK RESULTING FROM DIRECT CONTACT AND INGESTION
OF SITE GROUND WATER BECAUSE THE GROUND WATER WOULD BE TREATED TO MEET THE CLEAN-UP CRITERIA. 
THIS ALTERNATIVE CAN BE IMPLEMENTED TO MEET IDENTIFIED ARARS.



COST

THE PRESENT WORTH COST OF THE CARBON ADSORPTION ALTERNATIVE, WOULD BE APPROXIMATELY
$16,105,000.00.  THIS COST WOULD INCLUDE A CAPITAL COST OF $1,390,000.00, AND PRESENT WORTH O&M
COST OF $14,715,000.  A COMPLETE COST SUMMARY IS INCLUDED IN THE FINAL DRAFT FEASIBILITY STUDY
REPORT.

GROUND WATER EXTRACTION AND TREATMENT BY AIR STRIPPING

TECHNICAL DESCRIPTION

THIS ALTERNATIVE CONSISTS OF A COMBINATION OF GROUND WATER EXTRACTION AND GROUND WATER
TREATMENT.  CONTAMINATED GROUND WATER WOULD BE EXTRACTED FROM THE UPPER AQUIFER BY INSTALLING
RECOVERY WELLS.  GROUND WATER TREATMENT WOULD BE ACCOMPLISHED BY MEANS OF AIR STRIPPING TOWERS,
FOLLOWED BY A GRANULAR ACTIVATED CARBON (GAC) SYSTEM.  THE MORE VOLATILE CONSTITUENTS IN GROUND
WATER WOULD BE REMOVED BY AIR STRIPPING, WHILE SEMI-VOLATILES WOULD BE REMOVED BY THE GAC
SYSTEM.  A PRETREATMENT PROCESS, SUCH AS PRECIPITATION OR FLOCCULATION, MAY BE NECESSARY TO
REMOVE METALS FROM THE GROUND WATER PRIOR TO TREATMENT BY AIR STRIPPING AND GAC.  THE NEED FOR
ANY SUCH PRETREATMENT PROCESS WOULD BE EVALUATED AS PART OF THE REMEDIAL DESIGN ACTIVITIES.

THE GROUND WATER EXTRACTION SYSTEM WOULD CONSIST OF A COMBINATION OF RECOVERY WELLS LOCATED
WITHIN THE CONTAMINANT PLUME, AND AT THE PERIPHERY OF THE PLUME.  RECOVERY WELLS WOULD BE PLACED
IN THE MORE HIGHLY CONTAMINATED ZONE OF THE PLUME TO FACILITATE RAPID REMOVAL OF ORGANICS.  THE
PERIPHERY WELLS WOULD BE USED TO LIMIT EXPANSION OF THE PLUME.

THE EXTRACTION SYSTEM INCLUDING NUMBER, LOCATION, AND CONFIGURATION OF WELLS WOULD BE DEVELOPED
DURING THE REMEDIAL DESIGN.  PUMP TESTS AND GROUND WATER MODELING WOULD BE REQUIRED FOR THE
DESIGN OF THE EXTRACTION SYSTEM.  FOR THE PURPOSE OF THIS ANALYSIS, FOUR EXTRACTION WELLS AND A 
TOTAL FLOW OF 100 GPM WERE USED.  THE PUMPING RATE IS A CONSERVATIVE VALUE BASED ON DATA FROM
THE RI.

THE GROUND WATER FROM THE EXTRACTION WELLS WOULD BE PUMPED INTO A SURGE TANK BEFORE IT IS FED TO
THE AIR STRIPPING SYSTEM.  THE AIR STRIPPING SYSTEM WOULD CONSIST OF TWO TOWERS ARRANGED IN
SERIES.  BOTH TOWERS WOULD HAVE 12 FEET OF PACKING MATERIAL, 30 INCHES IN DIAMETER AND USE HIGH
AIR-TO-WATER RATIOS.  THE USE OF TWO AIR STRIPPERS IN SERIES OFFERS THE FOLLOWING BENEFITS OVER
A SINGLE AIR STRIPPER WITH COMPARABLE TREATMENT CAPACITY:

• IF ONE OF THE AIR STRIPPERS WOULD REQUIRE MAINTENANCE, THE OTHER AIR STRIPPER COULD
CONTINUE TO OPERATE;

• TREATMENT CAPACITY COULD BE INCREASED BY RUNNING THE STRIPPERS IN PARALLEL, SHOULD
EXPANSION OF THE EXTRACTION SYSTEM BECOME NECESSARY.

PRIOR TO TREATMENT, THE EXTRACTED GROUND WATER WOULD CONTAIN THE COMPOUNDS IDENTIFIED IN TABLES
1 AND 2 AT THE MEASURED MAXIMUM CONCENTRATION SHOWN IN COLUMN 1.  CONTAMINANT CONCENTRATIONS
SHOULD STEADILY DECREASE FROM THESE LEVELS.  ACTUAL TREATMENT SYSTEM INFLUENT COMPOSITION WOULD
BE DEFINED DURING REMEDIAL DESIGN.

AIR STRIPPING CAN EFFECTIVELY REMOVE MOST OF THESE CONTAMINANTS FOUND IN GROUND WATER AT THE
BLUFF ROAD SITE (GOLDER, 1986).  THE EXCEPTIONS WOULD BE 2-CHLOROPHENOL AND PHENOLS WHICH WOULD
BE REMOVED BY ADSORPTION ON THE GAC.

AFTER AIR STRIPPING, THE GROUND WATER WOULD BE PUMPED THROUGH CARTRIDGE FILTERS AND TWO CARBON
BEDS, ALSO ARRANGED IN SERIES.  WHEN THE CARBON IN THE FIRST BED IS SPENT, IT WOULD BE REPLACED. 
A VALVE ON THE ADSORPTION SYSTEM WOULD THEN BE SWITCHED TO REVERSE THE ORDER OF THE BEDS IN THE
SERIES.  THE BEDS ARE SIZED SO THAT CARBON WOULD BE EXPECTED TO BE REPLACED EVERY 4 TO 6 WEEKS. 
THE SYSTEM WOULD BE AUTOMATED AND DESIGNED FOR UNATTENDED OPERATION.  THE FINAL DESIGN OF THE
GROUND WATER EXTRACTION SYSTEM, AIR STRIPPER, AND GAC SYSTEMS WOULD REQUIRE ADDITIONAL DATA
COLLECTION PRIOR TO DESIGN.

AS A RESULT OF GROUND WATER EXTRACTION AND TREATMENT, A DISCHARGE STREAM OF TREATED GROUND WATER
WOULD BE GENERATED.  AS A BEST ENGINEERING JUDGEMENT BASED ON AVAILABLE DATA, THE VOLUMETRIC
FLOW OF THE DISCHARGE STREAM IS ASSUMED TO BE 144,000 GALLONS PER DAY BASED ON 100 GPM GROUND  



WATER RECOVERY SYSTEM OPERATING 24 HOURS PER DAY.  MORE PRECISE GROUND WATER WITHDRAWAL AND
DISCHARGE VALUES WOULD BE DETERMINED AS PART OF THE REMEDIAL DESIGN.  FURTHER DISCUSSION OF
EFFLUENT DISCHARGE ALTERNATIVES IS PRESENTED IN SECTION 5.4.

SHORT-TERM EFFECTIVENESS

POTENTIAL SHORT-TERM RISKS TO PUBLIC HEALTH AND THE ENVIRONMENT DURING THE IMPLEMENTATION OF
THIS ALTERNATIVE INCLUDE THE POTENTIAL INHALATION OF ORGANIC VAPORS RELEASED FROM THE AIR
STRIPPING PROCESS.  AN AIR DISPERSION MODEL WAS USED TO CALCULATE THE AMBIENT AIR QUALITY
RESULTING FROM THE ORGANIC VAPOR EMISSIONS FROM THE AIR STRIPPER AFTER VAPOR PHASE CARBON
ADSORPTION TREATMENT.  THE AIR DISPERSION MODELING WAS CONDUCTED IN ACCORDANCE WITH APPLICABLE
EPA GUIDANCE DOCUMENTS.  BASED ON THE RESULTS OF THE AIR DISPERSION MODEL, A HEALTH EVALUATION
WAS CONDUCTED TO DETERMINE THE POTENTIAL RISK, IF ANY, TO PUBLIC HEALTH FROM THE INHALATION OF
ORGANIC VAPORS.  THE AIR DISPERSION MODEL RESULTS AND ASSOCIATED RISK HEALTH EVALUATION ARE
PRESENTED IN APPENDIX C OF THE FINAL DRAFT FEASIBILITY STUDY REPORT.

THE AIR DISPERSION MODELING FOR THIS ALTERNATIVE IDENTIFIED THE DOWNWIND LOCATION WHERE THE
MAXIMUM ONE-HOUR CONCENTRATIONS WOULD BE EXPECTED AND THE LOCATION WHERE THE MAXIMUM ANNUAL
CONCENTRATIONS WOULD BE EXPECTED. THE AMBIENT AIR CONCENTRATIONS FOR THE CHEMICALS OF CONCERN AT
THESE LOCATIONS DETERMINED BY THE AIR DISPERSION MODEL WERE USED TO DETERMINE THE POTENTIAL
RISK, IF ANY, TO PUBLIC HEALTH FROM THE INHALATION OF ORGANIC VAPORS GENERATED BY THE AIR
STRIPPING PROCESS.

THE PUBLIC HEALTH EVALUATION IDENTIFIED THE FOLLOWING POTENTIAL RECEPTOR GROUPS WHICH MAY
EXPERIENCE MAXIMUM EXPOSURES TO AIRBORNE CONTAMINANTS:

1.  REMEDIATION WORKERS IN THE IMMEDIATE VICINITY OF THE AIR STRIPPER WHO MIGHT BE EXPOSED TO
    SHORT-TERM (ONE HOUR) PEAK CONCENTRATIONS;

2.  REMEDIATION WORKERS PRESENT AT THE SITE FOR THE DURATION OF THE REMEDIAL ACTION (16 YEARS)
    WHO MIGHT BE EXPOSED TO AIRBORNE CONTAMINANTS; AND

3.  OFF-SITE RESIDENTS WHO MIGHT BE EXPOSED TO AIRBORNE CONTAMINANTS FOR THE DURATION OF THE
    REMEDIAL ACTION (16 YEARS).

FOR THE FIRST RECEPTOR GROUP (REMEDIATION WORKERS EXPOSED FOR ONE HOUR TO PEAK CONCENTRATIONS)
THE MAXIMUM PREDICTED ONE-HOUR CONCENTRATIONS FOR EACH CHEMICAL OF CONCERN WERE COMPARED TO THE
THRESHOLD LIMIT VALUES FOR THOSE CHEMICALS.  THRESHOLD LIMIT VALUES HAVE BEEN DEVELOPED BY THE
AMERICAN CONFERENCE OF GOVERNMENTAL AND INDUSTRIAL HYGIENISTS (ACGIH) AND ARE OCCUPATIONAL
EXPOSURE CRITERIA THAT REPRESENT AIRBORNE CONCENTRATIONS OF SUBSTANCES TO WHICH NEARLY ALL
WORKERS MAY BE REPEATEDLY EXPOSED WITHOUT ADVERSE EFFECTS.  THE MAXIMUM PREDICTED ONE-HOUR
CONCENTRATIONS ARE FAR BELOW THE THRESHOLD LIMIT VALUES FOR OCCUPATIONAL EXPOSURE, THEREFORE, IT
IS CONCLUDED THAT THERE IS NO DANGER OF ACUTE TOXICITY DUE TO EXPOSURE TO SHORT-TERM EMISSIONS
FROM THE AIR STRIPPER SYSTEM.

FOR THE SECOND RECEPTOR GROUP (REMEDIATION WORKERS PRESENT AT THE SITE FOR THE DURATION OF THE
REMEDIAL ACTION), THE TOTAL CANCER RISK ASSOCIATED WITH EXPOSURE TO MAXIMUM CONCENTRATIONS OF
ALL THE CHEMICALS OF CONCERN IS ESTIMATED AT 5.9 X (10-9) UNDER THE CONDITIONS OF THIS SCENARIO
PRESENTED IN APPENDIX C OF THE REVISED DRAFT FEASIBILITY STUDY REPORT.  THE TOTAL HAZARD INDEX
FOR NON-CARCINOGENIC EFFECTS IS 3.5 X (10-7) WHICH IS BELOW THE 1.0 HAZARD INDEX VALUE WHICH
INDICATES A POTENTIAL HAZARD.

TO REPRESENT THE THIRD RECEPTOR GROUP (OFF-SITE RESIDENTS WHO MIGHT BE EXPOSED FOR THE DURATION
OF THE REMEDIAL ACTION), A CHILD WAS USED BECAUSE OF HIGHER INHALATION RATE TO BODY WEIGHT
RATIO, THUS RESULTING IN A WORST CASE EXPOSURE SCENARIO.  FOR THIS RECEPTOR GROUP, THE TOTAL
ESTIMATED CANCER RISK ASSOCIATED WITH EXPOSURE TO MAXIMUM CONCENTRATIONS OF ALL THE CHEMICALS OF
CONCERN IS 1.1 X (10-9).  THE TOTAL HAZARD INDEX FOR NON-CARCINOGENIC EFFECTS IS 2.7 X (10-7),
WHICH IS FAR BELOW THE 1.0 HAZARD INDEX VALUE WHICH INDICATES A POTENTIAL HAZARD.

TWO OTHER POTENTIAL SHORT-TERM RISKS TO SITE WORKERS AND THE ENVIRONMENT ARE:

• EXPOSURE TO DRILLING FLUIDS AND SOIL DURING THE INSTALLATION OF THE GROUND WATER
EXTRACTION WELLS.



• RELEASE OF CONTAMINATED WATER BECAUSE OF ACCIDENTAL SPILLAGE.

TO MITIGATE RISK POSED BY EXPOSURE TO SITE CONSTITUENTS DURING WELL INSTALLATIONS, WORKERS WOULD
BE REQUIRED TO COMPLY WITH A SITE SPECIFIC HEALTH AND SAFETY PLAN (INCLUDING REQUIREMENTS FOR
PROTECTIVE CLOTHING). THE POTENTIAL ENVIRONMENTAL RISK DUE TO ACCIDENTAL SPILLAGE OF GROUND
WATER WOULD BE MITIGATED BY PROPER PROCESS DESIGN.  THE TREATMENT SYSTEM DESIGN WOULD
INCORPORATE PROCESS CONTROLS SUCH AS LEVEL SWITCHES AND EXTRACTION PUMP SHUT-OFF CONTROLS.

LONG TERM EFFECTIVENESS

MAGNITUDE OF RESIDUAL RISKS

THIS GROUND WATER ALTERNATIVE WOULD BE IMPLEMENTED UNTIL THE GROUND WATER CONCENTRATIONS ARE
REDUCED TO THE CLEANUP CRITERIA.  TO DETERMINE THE MAGNITUDE OF RESIDUAL RISK AT THE SITE AFTER
THE GROUND WATER REMEDIAL ACTION IS COMPLETE, THE DRINKING WATER SCENARIO WAS REEVALUATED BASED
ON THE CLEANUP CRITERIA.  THE RESULTS OF THE POST REMEDIATION RISK ASSESSMENT FOR GROUND WATER
INGESTION IS REPRESENTED IN APPENDIX B OF THE FINAL DRAFT FEASIBILITY STUDY REPORT.  THE
RESIDUALS RESULTING FROM OPERATION OF THE TREATMENT SYSTEM WOULD INCLUDE FILTERED SOLIDS AND
SPENT CARBON.  THE FILTERED SOLIDS AND THE CARBON WOULD BE EITHER REGENERATED AT A PERMITTED
FACILITY OR WOULD BE DISPOSED OF BY INCINERATION OR LANDFILLING AT A RCRA TREATMENT STORAGE AND
DISPOSAL FACILITY.

REDUCTION IN TOXICITY, MOBILITY, AND VOLUME

THE PUMPING SYSTEM WOULD CONTROL THE MOBILITY OF CONTAMINANTS PRESENT BY EXTRACTING GROUND WATER
WITHIN THE UPPER AQUIFER.  CONTAMINATED WATER WOULD BE TREATED BY THE AIR STRIPPING AND CARBON
ADSORPTION UNITS, THEREBY REDUCING THE TOXICITY OF THE GROUND WATER.

IMPLEMENTABILITY

TECHNICAL FEASIBILITY: BOTH AIR STRIPPING AND CARBON ADSORPTION HAVE BEEN USED EXTENSIVELY AT
CERCLA SITES AND HAVE BEEN SUCCESSFUL IN REMOVING ORGANIC CONSTITUENTS FROM GROUND WATER. 
DESIGN AND CONSTRUCTION OF THE NECESSARY TREATMENT UNITS WOULD NOT POSE A PROBLEM. SOME
EQUIPMENT MANUFACTURERS OFFER MODULER UNITS THAT CAN BE MADE TO FIT AN INDIVIDUAL APPLICATION
WITH MINOR MODIFICATION.

DURING OPERATION OF THE TREATMENT SYSTEM, THE EFFECTIVENESS OF THE TREATMENT PROCESS WOULD BE
MONITORED BY PERIODICALLY ANALYZING CONSTITUENT CONCENTRATIONS OF THE TREATED WATER PRIOR TO
DISCHARGE.

THIS ALTERNATIVE IS DESIGNED TO TREAT THE GROUND WATER CONTAMINANTS TO ATTAIN CLEANUP CRITERIA. 
CHEMICAL-SPECIFIC ARARS WERE IDENTIFIED AND DISCUSSED IN SECTION 4.0.  SEVERAL FEDERAL AND STATE
REGULATIONS GOVERN THE QUALITY, USAGE AND DISCHARGE OF GROUND WATER.

LOCATION-SPECIFIC: THE GROUND WATER EXTRACTION AND TREATMENT SYSTEM WOULD BE LOCATED ON THE
BLUFF ROAD SITE WHICH IS PROXIMATE TO A WETLAND. THIS WOULD REQUIRE EVALUATION DURING REMEDIAL
DESIGN.

ACTION-SPECIFIC: THIS ALTERNATIVE WOULD BE DESIGNED TO COMPLY WITH ACTION-SPECIFIC ARARS.  THE
ACTION-SPECIFIC ARARS FOR CONSTRUCTION OF THE EXTRACTION AND TREATMENT SYSTEMS, THE TREATMENT
AND SUBSEQUENT DISPOSAL OF THE TREATED GROUND WATER, AND THE MANAGEMENT OF TREATMENT RESIDUALS
ARE SUMMARIZED IN SECTION 4.0.  MANY RCRA SUBTITLE C REQUIREMENTS WOULD APPLY BECAUSE THE BLUFF
ROAD SITE CONTAINS HAZARDOUS WASTE.  RCRA PART 264 REQUIREMENTS THAT MAY APPLY INCLUDE STANDARDS
FOR OWNERS AND OPERATORS OF PERMITTED HAZARDOUS WASTE FACILITIES, PREPAREDNESS AND PREVENTION,
CONTINGENCY PLAN AND EMERGENCY PROCEDURES, RECORDKEEPING AND REPORTING, AND GROUND WATER
MONITORING.  FEDERAL OSHA WORKER HEALTH AND SAFETY REQUIREMENTS WOULD BE APPLICABLE TO THE  
CONSTRUCTION AND OPERATION ACTIVITIES.

OVERALL PROTECTION OF HUMAN HEALTH AND ENVIRONMENT

THIS ALTERNATIVE WOULD DECREASE THE POTENTIAL RISKS RESULTING FROM DIRECT CONTACT AND INGESTION
OF SITE GROUND WATER BECAUSE THE GROUND WATER WOULD BE TREATED TO MEET THE HEALTH PROTECTIVE
CLEANUP CRITERIA. THIS ALTERNATIVE CAN BE IMPLEMENTED TO MEET THE IDENTIFIED ARARS.



COST

THE PRESENT WORTH COST FOR THE AIR STRIPPING ALTERNATIVE, WOULD BE APPROXIMATELY $4,339,500. 
THIS COST WOULD INCLUDE A CAPITAL COST OF $1,013,000, AND ESTIMATED ANNUAL O&M EXPENDITURES OF
$306,875.  A COMPLETE COST SUMMARY IS INCLUDED IN THE FINAL DRAFT FEASIBILITY STUDY REPORT.

EFFLUENT DISCHARGE ALTERNATIVES:

EFFLUENT FROM EITHER THE AIR STRIPPER OR THE GAC WILL REQUIRE DISCHARGE OF TREATED WATER TO SOME
LOCATION.  THE ALTERNATIVES THAT HAVE BEEN EVALUATED AS PART OF COMPLETION OF THE RI/FS INCLUDE
THE FOLLOWING:

• INJECTION INTO THE SUBSURFACE
• DISCHARGE TO MYERS CREEK
• DISCHARGE TO THE CONGAREE RIVER
• SPRAY IRRIGATION INTO THE WETLAND AREA

SUBSURFACE INJECTION OF EFFLUENT

INFILTRATION GALLERIES ARE A PROVEN AND VIABLE ALTERNATIVE FOR EFFLUENT DISCHARGE.  THE PROCESS
INVOLVES THE USE OF DRAINS, TRENCHES AND/OR PIPING TO INTRODUCE THE TREATED GROUND WATER INTO
THE VADOSE ZONE WHERE IT IS ALLOWED TO PERCOLATE INTO THE SOIL.  THERE ARE TWO BASIC TYPES OF
INFILTRATION GALLERIES, HORIZONTAL AND VERTICAL.  THE HORIZONTAL SYSTEM USES TRENCHES LINED WITH
GRAVEL OR PERFORATED PIPING TO INTRODUCE THE GROUND WATER INTO THE VADOSE ZONE.  VERTICAL
INFILTRATION USES VERTICAL PERFORATED PIPING WITH APPROPRIATE PACKING MATERIALS TO ALLOW RADIAL 
INFILTRATION OVER THE DEPTH OF THE VADOSE ZONE.  DUE TO THE CLAY CONTENT OF THE SOILS IN THE
VADOSE ZONE, INFILTRATION GALLERIES MAY NOT OPERATE EFFECTIVELY AS A DISCHARGE ALTERNATIVE
DURING EXTENDED WET PERIODS.

DISCHARGE LIMITATIONS FOR SUBSURFACE INFILTRATION OF THE TREATED GROUND WATER WILL BE THE
CLEANUP CRITERIA.  THIS EFFLUENT DISCHARGE OPTION WOULD ESTABLISH THE DISCHARGE DESIGN
REQUIREMENTS FOR THE GROUND WATER TREATMENT SYSTEM.

THE EFFECTIVENESS OF THIS METHOD IS DEPENDENT ON VADOSE ZONE ACCEPTANCE OF THE TREATED WATER.  A
PRELIMINARY ASSESSMENT OF INFILTRATION RATES BASED ON AQUIFER AND NEAR AQUIFER VADOSE ZONE SOIL
CLASSIFICATION INDICATES THAT THIS TECHNOLOGY WOULD BE FEASIBLE FOR THE BLUFF ROAD SITE.

PERCOLATION TESTING MUST BE PERFORMED TO DETERMINE PERMISSIBLE APPLICATION RATES OF TREATED
GROUND WATER AND TO ESTABLISH THE MOST APPROPRIATE PROCESS ALTERNATIVE (I.E., HORIZONTAL OR
VERTICAL).  THE INFILTRATION GALLERY MUST BE LOCATED SO THAT RECHARGE TO THE AQUIFER DOES NOT
INTERFERE WITH THE PERFORMANCE OF THE EXTRACTION SYSTEM (HYDRAULIC CONTROL).  THESE
CONSIDERATIONS CAN BE ADDRESSED ADEQUATELY IN DESIGN.  THE BASIS FOR CONCEPTUAL COST EVALUATION
IS A HORIZONTAL INFILTRATION GALLERY.  THE ESTIMATED INFILTRATION AREA REQUIRED WAS DETERMINED
USING THE LOWEST PERMEABILITY DETERMINED BY PERFORMING SLUG TESTS ON SHALLOW WELLS IN THE UPPER
AQUIFER (9.27 X (10-4) CM/SEC). THIS EQUATES TO AN ESTIMATED PERMISSIBLE APPLICATION RATE OF 50
GALLONS/DAY/SQUARE FEET.  WITH AN ESTIMATED FLOW RATE OF 100 GPM, APPROXIMATELY 3000 FEET OF
INFILTRATION TRENCHES WOULD BE REQUIRED FOR HORIZONTAL INFILTRATION.  THE INFILTRATION TRENCHES
WOULD BE DISTRIBUTED OVER AN AREA OF APPROXIMATELY 15,000 SQUARE FEET.  THIS IS BASED ON A
TRENCH WIDTH OF APPROXIMATELY 2 FEET AND TRENCH SPACING OF APPROXIMATELY 7.5 FEET (CENTER TO
CENTER).  AGAIN, PERMISSIBLE APPLICATION RATES WOULD HAVE TO BE CONFIRMED DURING REMEDIAL
DESIGN.

THE PRESENT WORTH COST FOR THE INFILTRATION GALLERY EFFLUENT DISCHARGE ALTERNATIVE WOULD BE
APPROXIMATELY $165,484.  THIS COST WOULD INCLUDE A CAPITAL COST OF $117,656, AND ESTIMATED
ANNUAL O&M EXPENDITURES OF $4,412.  A COMPLETE COST SUMMARY IS INCLUDED IN THE FINAL DRAFT  
FEASIBILITY STUDY REPORT.

DISCHARGE TO MYERS CREEK

THE MAXIMUM ALLOWABLE CHEMICAL CONCENTRATIONS TO A RECEIVING CLASS A STREAM SUCH AS MYERS CREEK
OR THE CONGAREE RIVER (SEE SECTION 5.4.3. BELOW) WOULD BE BASED ON AMBIENT WATER QUALITY
CRITERIA (WHERE AVAILABLE) OR RFSS.



THE VOLUMETRIC FLOW OF THE DISCHARGE STREAM IS ASSUMED TO BE 144,000 GALLONS PER DAY.  THE
ESTIMATED AVERAGE DAILY VOLUMETRIC FLOW IN MYERS CREEK IS 154,000 GALLONS PER DAY (IT CORP.,
1989).

DISCHARGE TO CONGAREE RIVER

THE CONGAREE RIVER IS CLASSIFIED THE SAME AS MYERS CREEK (CLASS A). MAXIMUM ALLOWABLE CHEMICAL
CONCENTRATIONS IN THE TREATMENT SYSTEM DISCHARGE WOULD BE CALCULATED AS DESCRIBED IN SECTION
5.3.4.3. OF THE FINAL DRAFT FEASIBILITY STUDY REPORT.

DISCHARGE OF EFFLUENT TO THE CONGAREE RIVER WOULD REQUIRE AN EXTENSIVE OVERLAND PIPING SYSTEM TO
TRANSPORT THE WATER APPROXIMATELY 2 TO 3 MILES TO THE RIVER.  THIS WOULD ALSO REQUIRE ACCESS
AGREEMENTS AND EASEMENTS.

AS WITH MYERS CREEK, THE IMPACTS OF THE DISCHARGE ON RIVER LEVELS (E.G. FLOOD LEVELS) SHOULD BE
EVALUATED AS PART OF THE REMEDIAL DESIGN.

SPRAY IRRIGATION

SPRAY IRRIGATION IS A PROCEDURE BY WHICH EFFLUENT IS DISCHARGED THROUGH A SURFACE SPRAY SYSTEM. 
SPRAY IRRIGATION IS LIMITED TO THOSE TIMES WHEN THE GROUND IS NOT FROZEN.

THIS ALTERNATIVE WOULD BE FURTHER EVALUATED DURING REMEDIAL DESIGN IF IT APPEARS THAT THE GROUND
WATER RECOVERY NETWORK WILL IMPACT THE WATER LEVELS IN THE WETLAND AREA.  THE SPRAY IRRIGATION
DESIGN TO RECHARGE THE WETLAND AND OFFSET THE IMPACTS OF GROUND WATER WITHDRAWAL WOULD BE
DIFFICULT DUE TO POOR PERCOLATION IN OFF-SITE SURFACE SOILS AND POTENTIAL FLOODING RESULTING
FROM SHEET FLOW TO DOWN GRADIENT AREAS. FEASIBILITY OF THIS ALTERNATIVE IS CONSIDERED MARGINAL.

DETAILED ANALYSIS OF SOIL REMEDIATION ALTERNATIVES

NO ACTION ALTERNATIVE

THE NO ACTION ALTERNATIVE SERVES AS A BASELINE FOR COMPARISON OF THE OVERALL EFFECTIVENESS OF
EACH SOIL REMEDIATION ALTERNATIVE.

TECHNICAL DESCRIPTION

THE NO ACTION ALTERNATIVE WOULD NOT UTILIZE ANY ACTIVE REMEDIAL TECHNOLOGY FOR THE SITE SOILS
THAT ARE CURRENTLY ABOVE THE TARGET CLEANUP LEVELS.  THE CURRENT INTERACTION BETWEEN THE SITE
SOILS AND THE SURROUNDING ENVIRONMENT WOULD BE ALLOWED TO CONTINUE.

ACCORDING TO THE REMEDIAL INVESTIGATION REPORT, THE PRINCIPLE ENVIRONMENTAL AND HUMAN HEALTH
THREAT POSED BY THE SITE SOILS IS THE EFFECT THE SOILS HAVE ON THE GROUND WATER PLUME DUE TO
LEACHING OF SOIL CONTAMINANTS.

SHORT TERM EFFECTIVENESS

BECAUSE REMEDIAL ACTION FOR THE SOILS WOULD NOT BE IMPLEMENTED, THERE WOULD BE NO SHORT-TERM
ENVIRONMENTAL IMPACTS OR RISKS FROM ACTIVITIES ASSOCIATED WITH THIS ALTERNATIVE.

LONG-TERM EFFECTIVENESS

THE BASELINE RISK ASSESSMENT PRESENTED IN THE REMEDIAL INVESTIGATION REPORT CONCLUDED THAT THE
SURFACE SOILS DO NOT POSE AN UNACCEPTABLE RISK TO HUMAN HEALTH OR THE ENVIRONMENT.  HOWEVER, THE
MORE HIGHLY CONTAMINATED SUBSURFACE SOILS CONTINUE TO LEACH CONTAMINANTS INTO THE GROUND WATER
BELOW THE SITE AT UNACCEPTABLE CONCENTRATIONS.  THE BASELINE RISK ASSESSMENT CONCLUDED THAT
THERE ARE CONCENTRATIONS OF COMPOUNDS IN THE GROUND WATER THAT COULD RESULT IN EXPOSURE IF THE
WATER WERE TO BE USED AS DRINKING WATER SOURCE.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME

THE TOXICITY, MOBILITY, OR VOLUME OF THE CONTAMINANTS PRESENT IN THE SOILS WOULD NOT BE REDUCED
UNDER THE NO ACTION ALTERNATIVE BECAUSE NO TREATMENT TECHNOLOGIES WOULD BE EMPLOYED.



IMPLEMENTABILITY

THE NO ACTION ALTERNATIVE IS TECHNICALLY FEASIBLE.  THIS ALTERNATIVE WOULD NOT REQUIRE ANY
SPECIAL PERMITS TO IMPLEMENT.

COMPLIANCE WITH ARARS

CHEMICAL SPECIFIC ARARS

THERE ARE CURRENTLY NO ARARS FOR SOILS.  HOWEVER, BECAUSE THE CONTAMINATED SITE SOILS ARE A
SOURCE THAT WILL FURTHER DEGRADE GROUND WATER QUALITY, A SOIL/WATER PARTITIONING MODEL
(AVAILABLE FOR REVIEW IN THE FINAL DRAFT FEASIBILITY STUDY REPORT) WAS USED TO CALCULATE CLEANUP 
CRITERIA FOR THE SOILS.  THE NO ACTION ALTERNATIVE WOULD NOT MEET THE CALCULATED CLEANUP
CRITERIA FOR SOILS.

LOCATION SPECIFIC ARARS

AS STATED IN THE DETAILED ANALYSIS FOR THE NO ACTION GROUND WATER ALTERNATIVE, THE FOLLOWING
POTENTIAL ARARS WOULD APPLY IF THE GROUND WATER PLUME CONTAMINANTS REACHED MYERS CREEK:

• CLEAN WATER ACT, SECTION 404

• FISH AND WILDLIFE COORDINATION ACT

UNDER THE NO ACTION SOIL ALTERNATIVE, THESE ARARS MAY POTENTIALLY APPLY IF CONTAMINANTS PRESENT
IN THE SOILS LEACH INTO THE GROUND WATER PLUME AND SUBSEQUENTLY MIGRATE INTO MYERS CREEK.

ACTION SPECIFIC ARARS

THERE ARE NO ACTION SPECIFIC ARARS FOR THE NO ACTION SOIL REMEDIATION ALTERNATIVE.

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE NO ACTION ALTERNATIVE FOR SOILS MAY INCREASE THE POTENTIAL RISKS ASSOCIATED WITH THE GROUND
WATER PLUME BY CONTAMINANT LEACHING IF THE GROUND WATER PLUME IS NOT REMEDIED.  THERE ARE NO
DIRECT RISKS RESULTING FROM THE NO ACTION SOIL REMEDIATION ALTERNATIVE.  THE NO ACTION
ALTERNATIVE WOULD NOT MEET THE CALCULATED CLEANUP CRITERIA FOR SOILS.

COST

THERE ARE NO CAPITAL OR OPERATIONAL AND MAINTENANCE COSTS ASSOCIATED WITH THE NO ACTION
ALTERNATIVE.  THE COST OF MONITORING THE EFFECT OF SITE SOILS ON THE GROUND WATER PLUME ARE
INCLUDED IN THE COST FOR GROUND WATER QUALITY MONITORING UNDER THE GROUND WATER REMEDIAL
ALTERNATIVES.

IN-SITU SOIL VACUUM EXTRACTION (SOIL VENTING)

TECHNOLOGY DESCRIPTION

SOIL VACUUM EXTRACTION AS PROPOSED HEREIN IS AN IN-SITU TREATMENT PROCESS USED TO CLEAN UP SOILS
THAT CONTAIN VOLATILE AND SOME SEMI-VOLATILE ORGANIC COMPOUNDS.  THE PROCESS UTILIZES EXTRACTION
WELLS TO INDUCE A VACUUM ON SUBSURFACE SOILS.  THE SUBSURFACE VACUUM PROPAGATES LATERALLY,
CAUSING IN-SITU VOLATILIZATION OF COMPOUNDS THAT ARE ADSORBED TO SOILS.  VAPORIZED COMPOUNDS AND
SUBSURFACE AIR MIGRATE RAPIDLY TO EXTRACTION WELLS, ESSENTIALLY AIR STRIPPING THE SOILS 
IN-PLACE.

A VACUUM EXTRACTION SYSTEM CONSISTS OF A NETWORK OF AIR WITHDRAWAL (OR VACUUM) WELLS INSTALLED
IN THE UNSATURATED ZONE.  A PUMP AND MANIFOLD SYSTEM OF PVC PIPES IS USED FOR APPLYING A VACUUM
ON THE AIR WELLS WHICH FEED AN IN-LINE WATER REMOVAL SYSTEM, AND AN IN-LINE VAPOR PHASE CARBON
ADSORPTION SYSTEM FOR VOC REMOVAL.  VACUUM WELLS CAN EITHER BE INSTALLED VERTICALLY TO THE FULL
DEPTH OF THE CONTAMINATED UNSATURATED ZONE OR INSTALLED HORIZONTALLY WITHIN THE CONTAMINATED
UNSATURATED ZONE.  IF HORIZONTAL VACUUM WELLS ARE UTILIZED, THE WELLS WOULD REQUIRE CONSTRUCTION
BY TRENCHING TO MID-DEPTH IN THE SOIL COLUMN. FOR THE PURPOSES OF THIS EVALUATION, VERTICAL



WELLS WERE SELECTED DUE TO THE DEPTH OF THE SOIL STRATA REQUIRING REMEDIATION, GEOTECHNICAL 
CONDITIONS, AND THE DEPTH TO GROUNDWATER.

ONCE THE WELL SYSTEM HAS BEEN INSTALLED AND THE VACUUM BECOMES FULLY ESTABLISHED IN THE SOIL
COLUMN, VOCS WOULD BE DRAWN OUT OF THE SOIL AND THROUGH THE VACUUM WELLS.  IN ALL SOIL VENTING
OPERATIONS, THE DAILY VOC REMOVAL RATES EVENTUALLY DECREASE AS VOLATILES ARE RECOVERED FROM THE  
SOIL.  THIS OCCURS SINCE VOLATILE RECOVERY DECREASES THE VOC CONCENTRATION IN THE SOIL, AND
CONSEQUENTLY REDUCES THE DIFFUSION RATE OF VOLATILES FROM THE SOIL.  VOLATILES IN THE AIR STREAM
ARE REMOVED BY THE CARBON ADSORPTION SYSTEM OR DESTROYED BY FUME INCINERATION, AFTER WHICH THE
CLEANED AIR IS DISCHARGED TO THE ATMOSPHERE.

THE APPLICATION OF SOIL VENTING TO THE UNSATURATED ZONE REMEDIATION IS A MULTI-STEP PROCESS. 
SPECIFICALLY, FULL-SCALE VACUUM EXTRACTION SYSTEMS ARE DESIGNED WITH THE AID OF LABORATORY AND
PILOT-SCALE VOC STRIPPING TESTS.  THIS WOULD BE PERFORMED AS PART OF REMEDIAL DESIGN.

SHORT-TERM EFFECTIVENESS

AN AIR DISPERSION MODEL WAS USED TO CALCULATE THE AMBIENT AIR QUALITY RESULTING FROM THE ORGANIC
VAPOR EMISSIONS FROM THE SOIL VENTING SYSTEM AFTER VAPOR PHASE CARBON ADSORPTION TREATMENT.  THE
AIR DISPERSION MODELING WAS CONDUCTED IN ACCORDANCE WITH APPLICABLE EPA GUIDANCE DOCUMENTS. 
BASED ON THE RESULTS OF THE AIR DISPERSION MODEL, A HEALTH EVALUATION WAS CONDUCTED TO DETERMINE
THE POTENTIAL RISKS, IF ANY, TO PUBLIC HEALTH FROM INHALATION OF ORGANIC VAPORS.  THE AIR
DISPERSION MODEL RESULTS AND ASSOCIATED HEALTH EVALUATIONS ARE PRESENTED IN APPENDIX E OF THE
REVISED DRAFT FEASIBILITY STUDY REPORT.

THE AIR DISPERSION MODELING FOR THIS ALTERNATIVE IDENTIFIED THE DOWNWIND LOCATION WHERE THE
MAXIMUM ONE-HOUR CONCENTRATIONS WOULD BE EXPECTED AND THE LOCATION WHERE THE MAXIMUM ANNUAL
CONCENTRATIONS WOULD BE EXPECTED. THE AMBIENT AIR CONCENTRATIONS FOR THE CHEMICALS OF CONCERN AT
THESE LOCATIONS DETERMINE THE POTENTIAL RISK, IF ANY, TO PUBLIC HEALTH FROM THE INHALATION OF
ORGANIC VAPORS GENERATED BY THE IN-SITU SOIL VENTING PROCESS.

THE PUBLIC HEALTH EVALUATION IDENTIFIED THE FOLLOWING POTENTIAL RECEPTOR GROUPS WHICH MAY
EXPERIENCE MAXIMUM EXPOSURES TO AIRBORNE CONTAMINANTS:

1. REMEDIATION WORKERS IN THE IMMEDIATE VICINITY OF THE SOIL VENTING SYSTEM WHO MIGHT BE EXPOSED
   TO SHORT-TERM (ONE-HOUR) PEAK CONCENTRATIONS;

2. REMEDIATION WORKERS PRESENT AT THE SITE FOR THE DURATION OF THE REMEDIAL ACTION (18 MONTHS)
   WHO MIGHT BE EXPOSED TO AIRBORNE CONTAMINANTS; AND

3. OFF-SITE RESIDENTS WHO MIGHT BE EXPOSED TO AIR-BORNE CONTAMINANTS FOR THE DURATION OF THE
   REMEDIAL ACTION (18 MONTHS).

FOR THE FIRST RECEPTOR GROUP (REMEDIATION WORKERS EXPOSED FOR ONE HOUR TO PEAK CONCENTRATIONS)
THE MAXIMUM PREDICTED ONE-HOUR CONCENTRATION FOR EACH CHEMICAL OF CONCERN AS COMPARED TO THE
THRESHOLD LIMIT VALUES THAT HAVE BEEN DEVELOPED BY THE AMERICAN CONFERENCE OF GOVERNMENTAL AND
INDUSTRIAL HYGIENISTS (ACGIH) AND ARE OCCUPATIONAL EXPOSURE CRITERIA THAT REPRESENT AIRBORNE
CONCENTRATIONS OF SUBSTANCES TO WHICH NEARLY ALL WORKERS MAY BE REPEATEDLY EXPOSED WITHOUT
ADVERSE EFFECTS.  THE MAXIMUM PREDICTED ONE-HOUR CONCENTRATIONS ARE FAR BELOW THE THRESHOLD
LIMIT VALUES FOR OCCUPATIONAL EXPOSURE, THEREFORE, IT IS CONCLUDED THAT THERE IS NO DANGER OF
ACUTE TOXICITY DUE TO EXPOSURE TO SHORT-TERM EMISSIONS FROM THE IN-SITU SOIL VENTING SYSTEM.

FOR THE SECOND RECEPTOR GROUP (REMEDIATION WORKERS PRESENT AT THE SITE FOR THE DURATION OF THE
REMEDIAL ACTION), THE TOTAL CANCER RISK ASSOCIATED WITH EXPOSURE TO MAXIMUM CONCENTRATIONS OF
ALL THE CHEMICALS OF CONCERN IS ESTIMATED AT 1.5 X (10-10) UNDER THE CONDITIONS OF THIS SCENARIO
PRESENTED IN APPENDIX E OF THE REVISED DRAFT FEASIBILITY STUDY REPORT.  THE TOTAL HAZARD INDEX
FOR NON-CARCINOGENIC EFFECTS IS 1.7 X (10-9) WHICH IS FAR BELOW THE 1.0 HAZARD INDEX VALUE WHICH 
INDICATES A POTENTIAL HAZARD.

TO REPRESENT THE THIRD RECEPTOR GROUP (OFF-SITE RESIDENTS WHO MIGHT BE EXPOSED FOR THE DURATION
OF THE REMEDIAL ACTION), A CHILD WAS USED BECAUSE OF HIGHER INHALATION RATE TO BODY WEIGHT
RATIO, THUS RESULTING IN A WORST CASE EXPOSURE SCENARIO.  FOR THIS RECEPTOR GROUP, THE TOTAL
ESTIMATED CANCER RISK ASSOCIATED WITH EXPOSURE TO MAXIMUM CONCENTRATIONS OF ALL THE CHEMICALS OF



CONCERN IS 2.1 X (10-9).  THE TOTAL HAZARD FOR NON-CARCINOGENIC EFFECTS IS 2.3 X (10-9) WHICH IS
FAR BELOW THE 1.0 HAZARD INDEX VALUE WHICH INDICATES A POTENTIAL HAZARD.

THE POTENTIAL SHORT-TERM RISKS TO SITE WORKERS WOULD BE THE EXPOSURE TO DRILLING FLUIDS AND SOIL
DURING THE INSTALLATION OF THE SOIL VENTING EXTRACTION WELLS.  TO MITIGATE THESE RISKS, WORKERS
WOULD BE REQUIRED TO COMPLY WITH A SITE-SPECIFIC HEALTH AND SAFETY PLAN (INCLUDING PROVISIONS  
FOR PROTECTIVE EQUIPMENT).

LONG-TERM EFFECTIVENESS

MAGNITUDE OF RESIDUAL RISK

THE SOIL VENTING SYSTEM WOULD BE DESIGNED AND OPERATED SUCH THAT THOSE CONTAMINANTS IN THE SOIL
WHICH ARE CONSIDERED TO BE A SOURCE OF GROUND WATER CONTAMINATION WOULD BE REDUCED TO THE
CLEANUP CRITERIA IDENTIFIED BY THE SOIL PARTITIONING MODEL.  THEREFORE, THE SOILS WOULD NO
LONGER BE A SOURCE CONTRIBUTING TO THE GROUND WATER PLUME AND THE REMEDIAL ACTION OBJECTIVE FOR
SOIL WOULD BE MET.

ADEQUACY AND RELIABILITY OF CONTROLS

THE RESIDUES RESULTING FROM THE TREATMENT SYSTEM WOULD INCLUDE SPENT CARBON USED FOR VAPOR PHASE
ADSORPTION.  THIS CARBON WOULD CONTAIN ORGANIC COMPOUNDS AND WOULD BE DISPOSED IN A RCRA
LANDFILL OR WOULD BE INCINERATED.  THE REGENERATION OF SPENT CARBON WOULD ALSO BE A VIABLE
RESIDUALS MANAGEMENT ALTERNATIVE.  THE ADEQUACY AND RELIABILITY OF RESIDUALS MANAGEMENT WOULD BE
ASSURED BY USING A PERMITTED REGENERATION FACILITY OR A RCRA TREATMENT, STORAGE, AND DISPOSAL
FACILITY.

REDUCTION OF TOXICITY, MOBILITY, AND VOLUME

SOIL VACUUM EXTRACTION WOULD SIGNIFICANTLY REDUCE THE VOLUME OF VOLATILE ORGANIC CONTAMINANTS IN
THE SOIL.

IMPLEMENTABILITY

TECHNICAL FEASIBILITY

IN-SITU SOIL VACUUM EXTRACTION IS A PROVEN TECHNOLOGY AND HAS BEEN APPLIED IN BOTH PILOT TEST
AND FULL SCALE REMEDIATION PROGRAMS FOR STRIPPING VOLATILE ORGANIC AND A LIMITED NUMBER OF
SEMI-VOLATILE COMPOUNDS FROM UNSATURATED SOILS AND BEDROCK.  THE ORGANIC VAPOR TREATMENT
FACILITIES (I.E. VAPOR PHASE CARBON ADSORPTION OR FUME INCINERATION) HAVE ALSO BEEN SUCCESSFULLY
IMPLEMENTED.  GOLDER (1986) CONDUCTED LABORATORY TESTING ON CONTAMINATED SOILS WHICH SHOWED THAT
THE AFFECTED SITE SOILS ARE AMENABLE TO AIR STRIPPING.  PILOT TESTS INDICATE THAT SOME
SEMI-VOLATILE COMPOUND REMOVAL DOES OCCUR DURING THE VACUUM PROCESS.  DURING OPERATION, THE
EFFECTIVENESS OF THE SYSTEM WOULD BE MONITORED BY PERIODICALLY ANALYZING CONTAMINANT
CONCENTRATION OF THE FOLLOWING:

• TREATED SOIL
• UNTREATED VAPOR ENTERING THE SYSTEM
• TREATED VAPOR

ADMINISTRATIVE FEASIBILITY:

THIS ALTERNATIVE WOULD REQUIRE COMPLIANCE WITH EPA, US DEPARTMENT OF TRANSPORTATION, AND SCDHEC
REGULATIONS REGARDING TRANSPORTATION AND DISPOSAL OF HAZARDOUS MATERIALS (I.E. SPENT CARBON). 
SCDHEC MAY REQUIRE PERMITS FOR THE VAPOR DISCHARGE.

COMPLIANCE WITH ARARS

CHEMICAL SPECIFIC: IMPLEMENTATION OF THIS ALTERNATIVE WOULD ACHIEVE THE CLEANUP CRITERIA FOR
VOLATILE ORGANIC COMPOUNDS IN THE SOILS AS IDENTIFIED IN THE SOIL PARTITIONING MODEL.  IT IS
UNCERTAIN AS TO WHETHER OR NOT THE TECHNOLOGY WOULD ACHIEVE CLEANUP CRITERIA FOR THE
SEMI-VOLATILES, HOWEVER, THE PILOT TEST INDICATES SEMI-VOLATILE ORGANIC COMPOUNDS MAY BE REMOVED
BY THIS PROCESS.



ACTION-SPECIFIC: THE ALTERNATIVE WOULD BE DESIGNED, CONSTRUCTED AND OPERATED TO COMPLY WITH
ACTION-SPECIFIC ARARS.  THE ACTION-SPECIFIC ARARS FOR CONSTRUCTION OF THE EXTRACTION AND
TREATMENT SYSTEM, THE TREATMENT AND DISPOSAL OF TREATED VAPOR, AND DISPOSAL OF RESIDUALS (SPENT
CARBON) ARE SUMMARIZED IN THE REVISED DRAFT FEASIBILITY STUDY REPORT (TABLE 3-5).  FEDERAL OSHA
WORKER HEALTH AND SAFETY REQUIREMENTS WOULD BE APPLICABLE TO THE CONSTRUCTION AND OPERATION
ACTIVITIES AND WOULD BE COMPILED WITH BY ADHERING TO AN APPROVED WORK PLAN AND HEALTH AND SAFETY
PLAN.  MANY RCRA REQUIREMENTS MAY APPLY BECAUSE THE BLUFF ROAD SITE CONTAINS HAZARDOUS WASTE. 
RCRA PART 264 REQUIREMENTS THAT MAY APPLY INCLUDE STANDARDS FOR OWNERS AND OPERATORS OF
PERMITTED HAZARDOUS WASTE FACILITIES, PREPAREDNESS AND PREVENTION, CONTINGENCY PLAN AND
EMERGENCY PROCEDURES, RECORDKEEPING AND REPORTING.

IT IS ANTICIPATED THAT THIS ALTERNATIVE WOULD COMPLY WITH APPLICABLE PORTIONS OF THE CLEAN AIR
ACT AND THE SOUTH CAROLINA POLLUTION CONTROL ACT.

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THIS ALTERNATIVE WOULD DECREASE THE POTENTIAL RISKS ASSOCIATED WITH THE MIGRATION OF ORGANIC
CONTAMINANTS INTO GROUND WATER FROM THE SOILS.

COST

THE ESTIMATED TOTAL COST FOR THE SOIL VACUUM EXTRACTION SYSTEM WITH VAPOR PHASE CARBON
ADSORPTION WOULD BE APPROXIMATELY $1,070,000.  THIS CAPITAL COST INCLUDES THE ANTICIPATED O&M
EXPENDITURES SINCE THIS REMEDIAL ACTION IS NOT EXPECTED TO LAST OVER 2 YEARS.

CAPITAL COST WOULD INCLUDE CONSTRUCTION OF THE SOIL VAPOR EXTRACTION SYSTEM, VAPOR TREATMENT
SYSTEM, AND ALL ASSOCIATED PIPING/MECHANICAL FACILITIES.

HIGH TEMPERATURE INCINERATION

TECHNICAL DESCRIPTION

THIS ALTERNATIVE CONSISTS OF EXCAVATION AND TREATMENT OF THE CONTAMINATED SOILS ON-SITE USING
HIGH TEMPERATURE INCINERATION.  THIS TREATMENT TECHNOLOGY HAS BEEN PROVEN EFFECTIVE AT TREATING
SOILS THAT CONTAIN ELEVATED LEVELS OF ORGANIC CONTAMINANTS.  PRIOR TO INITIATION OF THIS
REMEDIAL ALTERNATIVE, SUPPLEMENTARY SOIL SAMPLING WOULD BE PERFORMED TO ADEQUATELY DELINEATE THE
VOLUME OF SOIL PRESENT ABOVE THE TARGET CLEAN-UP LEVELS.  APPROXIMATELY 23,000 TO 45,000 CUBIC
YARDS OF SOIL AT THE SITE IS ESTIMATED TO BE ABOVE THE CLEANUP CRITERIA.

PROCESS DESCRIPTION

FOR THE DEVELOPMENT OF THIS ALTERNATIVE, THE REPRESENTATIVE PROCESS OPTION FOR HIGH TEMPERATURE
INCINERATION IS THE COMMERCIALLY AVAILABLE TRANSPORTABLE ROTARY KILN INCINERATION SYSTEM.

THIS SYSTEM USES A ROTATING REFRACTORY LINED KILN TO TREAT SOLIDS, SOILS, SLUDGES AND LIQUID
WASTES.  THE KILN IS APPROXIMATELY 8 FEET IN DIAMETER AND 60 FEET LONG.  THE SOILS WOULD BE
HEATED TO 1200 DEGREE FAHRENHEIT TO 1500 DEGREE FAHRENHEIT BY 60 MM BTU PER HOUR OIL FIRED FUEL
BURNERS.  THE ROTATING KILN SERVES TO MIX, CONVEY, AND AGITATE THE CONTAMINATED SOIL.  AFTER
PROCESSING, THE TREATED SOIL WOULD BE DISCHARGED FROM THE KILN INTO A PUG MILL WHERE IT IS
MOISTURIZED BY THE ADDITION OF WATER TO REDUCE DUSTING.

DURING INCINERATION, COMBUSTION GAS LEAVES THE KILN AT 1400 DEGREE FAHRENHEIT TO 1600 DEGREE
FAHRENHEIT AND CONTAINS PARTIALLY COMBUSTED ORGANICS, ACID GASES, ENTRAINED SOIL PARTICLES, AND
ASH PARTICULATE. THE COMBUSTION GAS WOULD PASS THROUGH A HOT CYCLONE FOR REMOVAL OF RELATIVELY
LARGE PARTICULATES AND WOULD FLOW INTO A SECONDARY COMBUSTION CHAMBER (SCC).  THE SCC COMPLETES
THE COMBUSTION OF THE ORGANIC VAPORS FROM THE SOIL BY EXPOSING THE REMAINING ORGANIC VAPORS,
CARBON MONOXIDE (CO) AND CARBONACEOUS PARTICULATES TO TEMPERATURES IN THE RANGE OF 1800 DEGREE
FAHRENHEIT TO 2200 DEGREE FAHRENHEIT.  THE SCC IS SIZED FOR A COMBUSTION GAS RESIDENCE TIME OF
AT LEAST TWO SECONDS AT 2200 DEGREE FAHRENHEIT.

FOR THE ORGANICS PRESENT IN THE SITE SOILS, A TEMPERATURE OF 1800 DEGREE FAHRENHEIT SHOULD BE
ADEQUATE TO PRODUCE DESTRUCTION AND REMOVAL EFFICIENCIES (DRES) OF AT LEAST 99.99 PERCENT.  THE
OPERATIONAL TEMPERATURE NECESSARY TO ACHIEVE DRES OF AT LEAST 99.99 PERCENT WOULD BE DETERMINED



DURING A PRE-OPERATIONAL TRIAL BURN.  THE SCC WILL BE FIRED BY A 40 MM BTU PER HOUR BURNER.

THE COMBUSTION GAS WOULD LEAVE THE SCC AT APPROXIMATELY 1800 DEGREE FAHRENHEIT AND ENTER THE AIR
POLLUTION CONTROL (APC) SYSTEM.  THE APC SYSTEM WOULD INCLUDE AN EVAPORATIVE COOLER, A BAGHOUSE,
AND A PACKED BED ALKALINE SCRUBBING UNIT.

THE PURGE STREAM FROM THE PACKED BED WOULD BE USED FOR THE EVAPORATIVE COOLER.  SALTS SUCH AS
SODIUM CHLORIDE AND SODIUM SULFATE, WHICH ARE FORMED IN THE PACKED BED, WOULD BE EVAPORATED IN
THE EVAPORATIVE COOLER AND REMOVED BY A FABRIC FILTER.  THE COMBUSTION GAS WOULD LEAVE THE
EVAPORATIVE COOLER AT 300 DEGREE FAHRENHEIT TO 350 DEGREE FAHRENHEIT, AND ENTER THE FABRIC
FILTER WHERE MOST OF THE REMAINING PARTICULATE WOULD BE REMOVED.  THE COMBUSTION GAS WOULD THEN
ENTER THE PACKED BED FOR ALKALINE SCRUBBING REMOVAL OF MOST OF THE ACID GASES. THE COMBUSTION
GAS WOULD EXIT THE PACKED BED AT APPROXIMATELY 185 DEGREE FAHRENHEIT AND ENTER THE INDUCED DRAFT
(ID) FAN.  THE ID FAN PULLS THE COMBUSTION GAS THROUGH THE ENTIRE INCINERATION SYSTEM AND
EXHAUSTS THE COMBUSTION GAS TO THE STACK AND OUT TO THE ATMOSPHERE.  STACK EMISSIONS WOULD BE
CONTINUOUSLY MONITORED FOR CARBON MONOXIDE, OXYGEN, AND THE COMBUSTION GAS VELOCITY TO VERIFY
COMPLIANCE WITH FEDERAL AND STATE REGULATIONS.  AN AUTOMATIC WASTE FEED CUTOFF SYSTEM WOULD BE
TIED INTO VARIOUS INCINERATOR MONITORING PARAMETERS SUCH AS TEMPERATURE, CARBON MONOXIDE AND
WASTE FEED RATES IN ACCORDANCE WITH 40 CFR 264 SUBPART 0 REGULATIONS AND APPROPRIATE GUIDANCE
DOCUMENTS.  THE SYSTEM REQUIRES AN AREA OF TWO TO THREE ACRES.  THE SOIL WOULD BE PROCESSED AT A
RATE OF APPROXIMATELY 20 TONS PER HOUR (FOR SOIL WITH A MOISTURE CONTENT OF ABOUT 20 PERCENT). 
AT AN OPERATING FACTOR OF ABOUT 80 PERCENT, 190 DAYS OF CONTINUOUS OPERATION WOULD BE REQUIRED
TO TREAT 72,900 TONS (45,000 CUBIC YARDS) OF SOIL.  MOBILIZATION, DEMOBILIZATION AND
DECONTAMINATION OF THE INCINERATION EQUIPMENT WILL TAKE ABOUT 60 DAYS. THEREFORE IMPLEMENTATION
OF ON-SITE HIGH TEMPERATURE INCINERATION IS EXPECTED TO TAKE LESS THAN ONE YEAR FROM THE INITIAL
MOBILIZATION AND START-UP.

SITE PREPARATION AND PREPROCESSING

PRIOR TO EXCAVATION, THE SITE WOULD BE CLEARED OF VEGETATION.  ANY EXISTING FOUNDATIONS OR
CONCRETE PADS WOULD BE DECONTAMINATED AND DISPOSED ACCORDINGLY.  EXCAVATION AND TREATMENT WOULD
PROCEED IN STAGES.

THE EXCAVATION RATE SHOULD MATCH THE TREATMENT RATE IN ORDER TO MINIMIZE THE STORAGE SPACE
REQUIRED.  WATER SPRAY WOULD BE USED FOR DUST CONTROL, IF NECESSARY.  VAPOR SUPPRESSION FOAMS OR
SOME OTHER FORM OF EMISSION CONTROL WOULD BE USED IF HIGH LEVELS OF ORGANIC VAPORS IN THE
BREATHING ZONE ARE DETECTED DURING EXCAVATION.  THE EXCAVATED SOIL WOULD BE PREPROCESSED IN A
TENT STRUCTURE OF POLE-BARN CONSTRUCTION AND PLACED IN CONTAINERS OR TANKS AS REQUIRED BY THE
RCRA DEFINITION OF STORAGE.  THE STORAGE SPACE SHOULD BE SIZED FOR ADEQUATE PROCESSING CAPACITY
TO ASSURE CONTINUOUS OPERATION DURING INCLEMENT WEATHER.

THE SOIL WOULD BE REMOVED FROM THE STORAGE AREA IN THE TENT USING A COVERED BELT CONVEYING
SYSTEM AND WOULD DROP INTO A HOPPER OVER A SCALPING SCREEN OR SHREDDER TO REMOVE OVERSIZED
(GREATER THAN 2-INCH) MATERIAL AND DEBRIS.  THE SORTED MATERIAL WOULD THEN BE TRANSPORTED BY AN
ENCLOSED DRAG CONVEYOR TO A HOPPER THAT DIRECTLY FEEDS THE INCINERATOR.  ROCKS AND OTHER LARGE
OBJECTS WOULD BE SCREENED AND REMOVED FROM THE FEED SYSTEM, STOCKPILED ON A PAD, AND
DECONTAMINATED BY STEAM CLEANING.  THESE MATERIALS WOULD THEN BE USED AS BACKFILL ON-SITE, AFTER
CONFIRMATORY SAMPLING TO ASSURE ADEQUATE DECONTAMINATION.

RESIDUALS TREATMENT

PURGE WATER FROM THE SCRUBBER WOULD BE RECYCLED TO THE EVAPORATIVE COOLER WHERE IT WOULD BE
EVAPORATED.  THE SALTS AND SUSPENDED SOLIDS CONTAINED IN THE PURGE WATER WOULD BE CAPTURED IN
THE FABRIC FILTER.

SOLIDS FROM THE CYCLONE AND FABRIC FILTER WOULD BE MIXED WITH THE TREATED SOIL AFTER ANALYTICAL
TESTING VERIFIES THE ABSENCE OF ORGANIC COMPOUNDS AND METALS.  IF THE SOLIDS ARE UNACCEPTABLE
FOR MIXING WITH THE SOIL, THEY WOULD BE STABILIZED AND DISPOSED OFF-SITE.

THE TREATED SOILS WOULD ALSO BE ANALYZED FOR THE PRESENCE OF ORGANIC COMPOUNDS AND TCLP METALS. 
IF THE TREATED SOILS FAIL TO MEET THESE CRITERIA, THE SOILS WOULD BE STABILIZED PRIOR TO
BACKFILLING.



SHORT-TERM EFFECTIVENESS

POTENTIAL RISKS TO PUBLIC HEALTH AND THE ENVIRONMENT ARE ASSOCIATED WITH THE EXCAVATION AND
TREATMENT OF THE CONTAMINATED SOILS.

AIR POLLUTION CONTROL SYSTEMS WOULD BE AN INTEGRAL PART OF THE ON-SITE HIGH TEMPERATURE
INCINERATOR TO LIMIT AIR EMISSIONS TO WITHIN THE REGULATORY REQUIREMENTS.  STACK AND SITE
PERIMETER MONITORING WILL ENSURE THAT THE DISCHARGE LIMITS ARE NOT EXCEEDED.  AN AIR DISPERSION 
MODEL WAS USED TO CALCULATE THE AMBIENT AIR QUALITY RESULTING FROM THE ANTICIPATED INCINERATION
AIR EMISSIONS (AFTER TREATMENT WITH AIR POLLUTION CONTROL SYSTEMS).  THE AIR DISPERSION MODEL
WAS CONDUCTED IN ACCORDANCE WITH APPLICABLE EPA GUIDANCE DOCUMENTS.  BASED ON THE RESULTS OF THE
AIR DISPERSION MODEL, A HEALTH EVALUATION WAS CONDUCTED TO DETERMINE THE POTENTIAL RISKS, IF
ANY, TO PUBLIC HEALTH FROM THE INHALATION OF EMITTED COMPOUNDS.  THE AIR DISPERSION MODEL
RESULTS (INCLUDING ASSOCIATED INPUT DATA CALCULATIONS) AND THE HEALTH EVALUATIONS ARE PRESENTED
IN APPENDIX F OF THE REVISED DRAFT FEASIBILITY STUDY REPORT.

THE AIR DISPERSION MODELING FOR THIS ALTERNATIVE IDENTIFIED THE DOWNWIND LOCATION WHERE THE
MAXIMUM ONE-HOUR CONCENTRATIONS WOULD BE EXPECTED AND THE LOCATION WHERE THE MAXIMUM ANNUAL
CONCENTRATIONS WOULD BE EXPECTED. THE AMBIENT AIR CONCENTRATIONS FOR THE CHEMICALS OF CONCERN AT
THESE LOCATIONS DETERMINED BY THE AIR DISPERSION MODEL WERE USED TO DETERMINE THE POTENTIAL
RISK, IF ANY, TO PUBLIC HEALTH FROM THE INHALATION OF EMITTED COMPOUNDS GENERATED BY THE HIGH
TEMPERATURE INCINERATION PROCESS.

THE PUBLIC HEALTH EVALUATION IDENTIFIED THE FOLLOWING POTENTIAL RECEPTOR GROUPS WHICH MAY
EXPERIENCE MAXIMUM EXPOSURES TO AIRBORNE CONTAMINANTS;

1. REMEDIATION WORKERS IN THE IMMEDIATE VICINITY OF THE INCINERATOR WHO MIGHT BE EXPOSED TO
   SHORT-TERM (ONE HOUR) PEAK CONCENTRATIONS;

2. REMEDIATION WORKERS PRESENT AT THE SITE FOR THE DURATION OF THE REMEDIAL ACTION (200 DAYS)
   WHO MIGHT BE EXPOSED TO AIRBORNE CONTAMINANTS; AND

3. OFF-SITE RESIDENTS WHO MIGHT BE EXPOSED TO AIR-BORNE CONTAMINANTS FOR THE DURATION OF THE
   REMEDIAL ACTION.  (200 DAYS)

FOR THE FIRST RECEPTOR GROUP (REMEDIATION WORKERS EXPOSED FOR ONE HOUR TO PEAK CONCENTRATIONS)
THE MAXIMUM PREDICTED ONE-HOUR CONCENTRATIONS FOR EACH CHEMICAL OF CONCERN WERE COMPARED TO THE
THRESHOLD LIMIT VALUES FOR THOSE CHEMICALS.  THRESHOLD LIMIT VALUES HAVE BEEN DEVELOPED BY THE  
AMERICAN CONFERENCE OF GOVERNMENTAL AND INDUSTRIAL HYGIENIST (ACGIH) AND ARE OCCUPATIONAL
EXPOSURE CRITERIA THAT REPRESENT AIRBORNE CONCENTRATIONS OF SUBSTANCES TO WHICH NEARLY ALL
WORKERS MAY BE REPEATEDLY EXPOSED WITHOUT ADVERSE EFFECTS.  THE MAXIMUM PREDICTED ONE-HOUR
CONCENTRATIONS ARE FAR BELOW THE THRESHOLD LIMIT VALUES FOR OCCUPATIONAL EXPOSURE, THEREFORE, IT
IS CONCLUDED THAT THERE IS NO DANGER OF ACUTE TOXICITY DUE TO EXPOSURE TO SHORT-TERM EMISSIONS
FROM THE HIGH TEMPERATURE INCINERATOR.

FOR THE SECOND RECEPTOR GROUP (REMEDIATION WORKERS PRESENT AT THE SITE FOR THE DURATION OF THE
REMEDIAL ACTION), THE TOTAL CANCER RISK ASSOCIATED WITH EXPOSURE TO MAXIMUM CONCENTRATIONS OF
ALL THE CHEMICALS OF CONCERN IS ESTIMATED AT 1.7 X (10-7) UNDER THE CONDITIONS OF THIS SCENARIO
PRESENTED IN THE REVISED DRAFT FEASIBILITY STUDY REPORT.  THE TOTAL HAZARD INDEX FOR
NON-CARCINOGENIC EFFECTS IS 4.9 X (10-4) WHICH IS FAR BELOW THE 1.0 HAZARD INDEX VALUE WHICH
INDICATES A POTENTIAL HAZARD.

TO REPRESENT THE THIRD RECEPTOR GROUP (OFF-SITE RESIDENTS WHO MIGHT BE  EXPOSED FOR THE DURATION
OF THE REMEDIAL ACTION), A CHILD WAS USED BECAUSE OF HIGHER INHALATION RATE TO BODY WEIGHT
RATIO, THUS RESULTING IN A WORST CASE EXPOSURE SCENARIO.  FOR THIS RECEPTOR GROUP, THE TOTAL
ESTIMATED CANCER RISK ASSOCIATED WITH EXPOSURE TO MAXIMUM CONCENTRATIONS OF ALL THE CHEMICALS OF
CONCERN IS 2.2 X (10-7).  THE TOTAL HAZARD INDEX FOR NON-CARCINOGENIC EFFECTS IS 6.6 X (10-4)
WHICH IS FAR BELOW THE 1.0 HAZARD INDEX VALUE WHICH INDICATES A POTENTIAL HAZARD.

SHORT TERM EMISSIONS OF DUST AND ORGANIC VAPORS MAY OCCUR DURING THE EXCAVATION AND PRETREATMENT
ACTIVITIES.  THESE EMISSIONS MAY BE MITIGATED BY THE PROPER USE OF WATER SPRAYS, FOAMS, AND
VAPOR CONTROL TECHNIQUES DOWNWIND AIR MONITORING FOR ORGANICS WILL BE USED TO DETECT ANY
OFF-SITE AIR EMISSIONS.  IN ADDITION, RISKS TO WORKERS MAY OCCUR BECAUSE OF CONTAMINANT



VOLATILIZATION DURING WASTE EXCAVATION, AND AT THE PROCESSING AND STOCKPILE AREAS.  WORKERS
INVOLVED WITH THE WASTE EXCAVATION AND PROCESSING ACTIVITIES MAY ALSO BE EXPOSED TO THE
ADDITIONAL RISKS ASSOCIATED WITH DERMAL CONTACT WITH CONTAMINATED SOILS. THEREFORE, ALL WORKERS
WOULD BE REQUIRED TO WEAR APPROPRIATE PROTECTIVE EQUIPMENT, AS SPECIFIED IN THE SITE SPECIFIC
HEALTH AND SAFETY PLAN.

LONG-TERM EFFECTIVENESS

MAGNITUDE OF RESIDUAL RISKS: THE TREATED SOIL WOULD BE TESTED FOR LEACHING POTENTIAL AND ORGANIC
COMPOUNDS TO ENSURE TREATMENT TO ESTABLISHED CLEAN-UP LEVELS IS ACHIEVED.  TREATABILITY TESTING
WOULD BE CONDUCTED TO DETERMINE THE EXPECTED ORGANIC AND METAL CONCENTRATIONS AFTER TREATMENT.

ADEQUACY OF CONTROLS: DATA AVAILABLE FROM VENDORS INDICATES AN ORGANIC REMOVAL RATE OF 99.99
PERCENT OR GREATER IS ACHIEVABLE BY HIGH TEMPERATURE INCINERATION.  THEREFORE, IT IS EXPECTED
THAT THE CLEAN-UP CRITERIA CAN BE ACHIEVED BY THIS TECHNOLOGY.

RELIABILITY OF CONTROLS: THE REMOVAL OF ORGANIC COMPOUNDS FROM THE SOIL FOLLOWED BY INCINERATION
OF THE VAPORS IS A PERMANENT PROCESS.

REDUCTION IN MOBILITY, TOXICITY, OR VOLUME

THE THERMAL DESTRUCTION OF ORGANIC COMPOUNDS FROM THE SOILS PROVIDES THE MULTIPLE BENEFIT OF
REDUCING THE TOXICITY, MOBILITY, AND VOLUME OF THE ORGANIC COMPOUNDS PRESENT IN THE SOIL. 
DESTRUCTION OF AT LEAST 99.99 PERCENT OF THE ORGANICS VAPORIZED FROM THE SOIL WOULD BE EXPECTED. 
THE TREATMENT PROCESS IS IRREVERSIBLE AND THE TREATED SOIL IS EXPECTED TO MEET THE SOIL
REMEDIATION GOALS.  THE VOLUME OF SOIL MAY BE LESS THAN WAS PROCESSED IN THE SYSTEM.

IMPLEMENTABILITY

TECHNICAL FEASIBILITY: THE HIGH TEMPERATURE ROTARY KILN INCINERATION PROCESS HAS BEEN USED IN
MANY PROJECTS TO TREAT ORGANIC COMPOUNDS PRESENT IN SOIL.  THE SOILS PRESENT AT THESE SITES WERE
TREATED TO MEET THE RESPECTIVE REMEDIAL ACTION OBJECTIVES AND THE INCINERATION PROCESSES WERE
CONDUCTED TO COMPLY WITH THE APPLICABLE ARARS.

ADMINISTRATIVE FEASIBILITY: ACQUISITION OF REGULATORY PERMITS MAY NOT BE REQUIRED.  HOWEVER, THE
DOCUMENTATION FOR TECHNICAL PERMIT REQUIREMENTS WOULD BE PROVIDED TO EPA FOR APPROVAL PRIOR TO
IMPLEMENTATION OF ANY REMEDIAL ACTIVITIES.

CURRENTLY, THREE VENDORS ARE KNOWN TO HAVE A TOTAL OF FIVE MOBILE ROTARY INCINERATION SYSTEMS IN
THIS SIZE CATEGORY.  TREATMENT UNITS ARE AVAILABLE THAT WOULD HAVE SUFFICIENT CAPACITY TO
PERFORM SOILS TREATMENT AT THE SITE WITHIN A REASONABLE PERIOD OF TIME.  ADVANCED SCHEDULING  
WOULD BE REQUIRED TO ENSURE THAT A MOBILE INCINERATION SYSTEM IS AVAILABLE.

COMPLIANCE WITH ARARS

CHEMICAL SPECIFIC ARARS

THIS ALTERNATIVE IS EXPECTED TO MEET THE CALCULATED CLEAN-UP CRITERIA FOR SOILS.  THE SITE SOILS
ABOVE THE CLEANUP CRITERIA WOULD BE EXCAVATED AND TREATED BY HIGH TEMPERATURE INCINERATION TO
THOSE CONCENTRATIONS.

ACTION SPECIFIC ARARS

ACTION SPECIFIC ARARS FOR THIS ALTERNATIVE APPLY TO THE EXCAVATION OF CONTAMINATED SOILS,
MONITORING REQUIREMENTS, AND OPERATION OF A THERMAL TREATMENT UNIT.  WORKERS AND WORKER
ACTIVITIES THAT WOULD OCCUR DURING THE IMPLEMENTATION OF THIS ALTERNATIVE MUST COMPLY WITH THE
OSHA REQUIREMENTS FOR TRAINING, SAFETY EQUIPMENT AND PROCEDURES, MONITORING, RECORDKEEPING, AND
REPORTING.  IN ADDITION, THE RCRA REQUIREMENTS FOR PREPAREDNESS AND PREVENTION, CONTINGENCY
PLANS, AND EMERGENCY PROCEDURES WOULD ALSO APPLY TO THIS ALTERNATIVE.  COMPLIANCE WITH THE ABOVE 
MENTIONED ARARS WOULD BE ACHIEVED BY FOLLOWING AN EPA APPROVED WORK PLAN AND A SITE-SPECIFIC
HEALTH AND SAFETY PLAN.

THE RCRA STANDARDS FOR PERMITTED HAZARDOUS WASTE FACILITIES, INCLUDING PERFORMANCE STANDARDS (40



CFR 264), MAY APPLY TO THE HIGH TEMPERATURE INCINERATION UNIT.  TO ACHIEVE COMPLIANCE WITH THESE
ARARS, THE UNIT USED WOULD BE DESIGNED, CONSTRUCTED, AND OPERATED IN ACCORDANCE WITH THE
PROVISIONS CONTAINED IN THE RCRA HAZARDOUS WASTE FACILITY REGULATIONS.

THIS ALTERNATIVE WOULD RESULT IN AIR EMISSIONS.  THE APPLICABLE REQUIREMENTS FOR AIR EMISSIONS
WOULD BE THE PREVENTION AND SIGNIFICANT DETERIORATION (PSD) AIR EMISSION PROVISION CONTAINED IN
THE CLEAN AIR ACT AND THE REQUIREMENTS CONTAINED IN THE SOUTH CAROLINA POLLUTION CONTROL ACT. 
IT IS ANTICIPATED THAT THE TREATMENT SYSTEM WILL NOT EXCEED THE PSD LIMITS AND WOULD COMPLY WITH
SOUTH CAROLINA POLLUTION CONTROL ACT REQUIREMENTS FOR AIR EMISSIONS.  THE ACTION SPECIFIC ARAR
OF THE RCRA LAND DISPOSAL RESTRICTIONS WOULD BE MET IF THE CLEANUP CRITERIA IN TABLES 3-3 AND
3-4 ARE MET.

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THIS ALTERNATIVE WOULD DESTROY THE ORGANIC CONTAMINANTS PRESENT IN THE SOILS THUS REDUCING THE
TOXICITY, MOBILITY, AND VOLUME OF THE CONTAMINANTS.  THEREFORE, THIS ALTERNATIVE WOULD MEET THE
REMEDIAL ACTION OBJECTIVES FOR SOIL.  PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT WOULD BE
ACHIEVED BY MEETING THE REMEDIAL OBJECTIVES AND BY COMPLYING WITH THE IDENTIFIED ARARS.

COST

THE CAPITAL COST ASSOCIATED WITH THIS ALTERNATIVE INCLUDE SITE PREPARATION, INCINERATION UNIT
MOBILIZATION AND DEMOBILIZATION, PILOT TESTING, THE CONSTRUCTION OF SUPPORT FACILITIES, SOIL
EXCAVATION AND TREATMENT, SITE RESTORATION, AND A MOBILE LABORATORY.  DUE TO THE SHORT
IMPLEMENTATION PERIOD ASSOCIATED WITH THIS ALTERNATIVE THE OPERATION AND MAINTENANCE COST FOR
THIS ALTERNATIVE ARE INCORPORATED IN THE CAPITAL COST.  THEREFORE, A PRESENT WORTH ANALYSIS HAS
NOT BEEN PERFORMED FOR THIS ALTERNATIVE.  THE ESTIMATED COST OF THIS ALTERNATIVE (BASED ON
45,000 CUBIC YARD OF SOIL) IS $28,260,000.  A DETAILED BREAKDOWN OF THE ESTIMATED COSTS
ASSOCIATED WITH THIS ALTERNATIVE ARE PRESENTED IN THE FINAL DRAFT FEASIBILITY STUDY REPORT.

LOW TEMPERATURE THERMAL DESORPTION

TECHNICAL DESCRIPTION

THIS ALTERNATIVE CONSISTS OF EXCAVATING THE SITE SOILS AND TREATING THE SOILS ON-SITE USING LOW
TEMPERATURE THERMAL DESORPTION.  THIS TREATMENT TECHNOLOGY HAS BEEN PROVEN EFFECTIVE AT TREATING
SOILS THAT CONTAIN ELEVATED LEVELS OF ORGANIC CONTAMINANTS.  APPROXIMATELY 16,000 TO 45,000
CUBIC YARDS OF SOIL AT THE SITE IS ESTIMATED TO BE ABOVE THE TARGET CLEAN-UP LEVELS.  PRIOR TO
INITIATION OF THIS REMEDIAL ALTERNATIVE, SUPPLEMENTARY SOIL SAMPLING WOULD BE PERFORMED TO
ADEQUATELY DELINEATE THE VOLUME OF SOIL PRESENT ABOVE THESE LEVELS.

PROCESS DESCRIPTION

FOR THE DEVELOPMENT OF THIS ALTERNATIVE, THE REPRESENTATIVE PROCESS OPTION FOR LOW TEMPERATURE
THERMAL DESORPTION IS THE COMMERCIALLY AVAILABLE MODIFIED ASPHALT KILN.  THIS SYSTEM USES A
ROTATING KILN WITH SOIL LIFTERS INSIDE THE KILN TO MECHANICALLY AGITATE THE SOIL AND IMPROVE
HEAT TRANSFER.  THE KILN IS APPROXIMATELY 8 FEET IN DIAMETER AND 40 FEET LONG.  THE SOIL WOULD
BE HEATED TO APPROXIMATELY 600 DEGREE FAHRENHEIT BY A 50MM BTU PER HOUR FUEL OIL BURNER FIRING
IN THE KILN.

THE ROTATING KILN AND LIFTERS SERVE TO MIX, CONVEY, AND AGITATE THE CONTAMINATED SOIL, ALLOWING
THE MOISTURE AND ORGANIC COMPOUNDS TO VAPORIZE AND ESCAPE FROM THE SOIL.  AFTER PROCESSING, THE
SOIL WOULD BE DISCHARGED FROM THE KILN INTO A PUG MILL WHERE IT IS MOISTURIZED BY THE ADDITION
OF WATER TO REDUCE DUSTING PROBLEMS.

THE COMBUSTION GAS LEAVES THE KILN AT ABOUT 300 TO 400 DEGREE FAHRENHEIT AND CONTAINS VAPORIZED
ORGANIC COMPOUNDS AND EXTRAINED SOIL PARTICLES. THE COMBUSTION GAS WOULD PASS THROUGH A CYCLONE,
A BAGHOUSE, A WET SCRUBBER, AND A BED OF GRANULAR ACTIVATED CARBON.  THE CYCLONE AND BAGHOUSE
REMOVE THE SOIL PARTICULATES.  THE WET SCRUBBER REMOVES ACID GASES, AND THE CARBON BED REMOVES
ANY REMAINING ORGANIC COMPOUNDS. STACK EMISSIONS WOULD BE MONITORED TO VERIFY COMPLIANCE WITH
FEDERAL AND STATE REGULATIONS, INCLUDING THOSE FOR VOLATILE ORGANIC COMPOUNDS, HYDROCHLORIC ACID
(HCL), CARBON MONOXIDE (CO) AND PARTICULATE LOADING.



THE SYSTEM REQUIRES AN AREA OF ABOUT 100 FEET BY 100 FEET.  THE EQUIPMENT IS ASSEMBLED ON SEVEN
TRAILERS FOR EASY TRANSPORTATION.  THE SOIL WOULD BE PROCESSED AT A RATE OF APPROXIMATELY 40
TONS PER HOUR (FOR SOIL WITH A MOISTURE CONTENT OF APPROXIMATELY 20 PERCENT).

AT AN OPERATING FACTOR OF ABOUT 80 PERCENT, APPROXIMATELY 95 DAYS OF CONTINUOUS OPERATION WOULD
BE REQUIRED TO TREAT 72,000 TONS (45,000 CUBIC YARDS) OF SOIL.  MOBILIZATION, DEMOBILIZATION AND 
DECONTAMINATION OF THE LOW TEMPERATURE DESORPTION EQUIPMENT WILL TAKE ABOUT 30 DAYS.  THEREFORE,
IMPLEMENTATION OF ON-SITE LOW TEMPERATURE THERMAL DESORPTION IS EXPECTED TO TAKE LESS THAN ONE
YEAR.

SITE PREPARATION AND PREPROCESSING

PRIOR TO EXCAVATION, THE SITE WOULD BE CLEARED OF VEGETATION.  ANY EXISTING FOUNDATIONS OR
CONCRETE PADS WOULD BE DECONTAMINATED AND DISPOSED ACCORDINGLY.  EXCAVATION AND TREATMENT WILL
PROGRESS IN STAGES. THE EXCAVATION RATE SHOULD MATCH THE TREATMENT RATE IN ORDER TO MINIMIZE THE
STORAGE SPACE REQUIRED.  WATER SPRAY WOULD BE USED FOR DUST CONTROL, IF NECESSARY.  VAPOR
SUPPRESSION FOAMS WOULD BE USED IF HIGH LEVELS OF ORGANIC VAPORS IN THE BREATHING ZONE ARE
DETECTED DURING EXCAVATION. THE EXCAVATED SOIL WOULD BE PREPROCESSED IN A TENT STRUCTURE OF
POLE-BARN CONSTRUCTION AND PLACED IN CONTAINERS OR TANKS.  THE STORAGE SPACE SHOULD BE SIZED FOR
ADEQUATE PROCESSING CAPACITY TO ASSURE CONTINUOUS OPERATION DURING INCLEMENT WEATHER.

THE SOIL WOULD BE REMOVED FROM THE STORAGE AREA IN THE TENT USING A COVERED BELT CONVEYING
SYSTEM AND WOULD DROP INTO A HOPPER OVER A SCALPING SCREEN OR SHREDDER TO REMOVE OVERSIZED
(GREATER THAN 2-INCH) MATERIAL AND DEBRIS.  THE SORTED MATERIAL WOULD THEN BE TRANSPORTED BY AN
ENCLOSED DRAG CONVEYOR TO A HOPPER THAT DIRECTLY FEEDS THE LOW TEMPERATURE THERMAL DESORPTION
UNIT.

ROCKS AND OTHER LARGE OBJECTS WOULD BE SCREENED AND REMOVED FROM THE FEED SYSTEM, STOCKPILED ON
A PAD, DECONTAMINATED BY STEAM CLEANING. THESE MATERIALS WOULD THEN BE USED AS BACKFILL ON-SITE,
AFTER CONFIRMATORY SAMPLING TO ASSURE ADEQUATE DECONTAMINATION.

RESIDUALS TREATMENT

THE WATER FROM THE WET SCRUBBER WOULD BE TREATED WITH A TWO-STAGE CARBON ADSORPTION SYSTEM, AND
THEN USED FOR ASH QUENCHING.  SPENT CARBON FROM THE SYSTEM WOULD BE SENT TO AN OFF-SITE
HAZARDOUS WASTE INCINERATOR FOR DISPOSAL.  SOIL PARTICLES FROM THE CYCLONE AND BAGHOUSE WOULD BE
MIXED WITH THE TREATED SOIL FROM THE THERMAL ADSORBER AFTER ANALYTICAL TESTING VERIFIES THE
ABSENCE OF ORGANIC COMPOUNDS AND METALS.  THE EXCAVATED AREA WOULD BE BACKFILLED WITH THE
TREATED SOIL.  THE TREATED SOIL WOULD BE ANALYZED FOR ORGANIC COMPOUNDS PRIOR TO BACKFILLING. 
IF TREATED SOIL CONTAINS ORGANIC COMPOUNDS ABOVE THE CLEAN-UP CRITERIA, THEN THESE SOILS WOULD
BE RECYCLED BACK INTO THE TREATMENT UNIT.  THE TREATED SOILS WOULD ALSO BE ANALYZED FOR TCLP
METALS.  IF THE TREATED SOILS FAIL TO MEET THESE CRITERIA, THE SOILS WOULD BE STABILIZED PRIOR
TO BACKFILLING.  THE TREATED SOIL WOULD HAVE SUFFICIENT PROPERTIES TO ALLOW FOR STANDARD GRADING
AND COMPACTION EQUIPMENT FOR BACKFILLING OPERATIONS.  THE AREA WOULD BE GRADED TO MATCH WITH
EXISTING DRAINAGE, COVERED WITH ONE FOOT OF TOPSOIL, AND REVEGETATED TO MINIMIZE EROSION.

SHORT-TERM EFFECTIVENESS

POTENTIAL RISKS TO PUBLIC HEALTH AND THE ENVIRONMENT ARE ASSOCIATED WITH THE EXCAVATION AND
TREATMENT OF THE CONTAMINATED SOILS.

AIR POLLUTION CONTROL SYSTEMS WILL BE AN INTEGRAL PART OF THE LOW TEMPERATURE THERMAL DESORPTION
SYSTEM TO LIMIT AIR EMISSIONS TO WITHIN THE REGULATORY REQUIREMENTS.  STACK AND SITE PERIMETER
MONITORING WILL ENSURE THAT THE DISCHARGE LIMITS ARE NOT EXCEEDED.  AN AIR DISPERSION MODEL WAS
USED TO CALCULATE THE AMBIENT AIR QUALITY RESULTING FROM THE ANTICIPATED THERMAL DESORPTION AIR
EMISSIONS (AFTER TREATMENT WITH AIR POLLUTION CONTROL SYSTEMS).  THE AIR DISPERSION MODELING WAS
CONDUCTED IN ACCORDANCE WITH APPLICABLE EPA GUIDANCE DOCUMENTS.  BASED ON THE RESULTS OF THE AIR
DISPERSION MODEL, A HEALTH EVALUATION WAS CONDUCTED TO DETERMINE THE POTENTIAL RISK, IF ANY, TO
PUBLIC HEALTH FROM THE INHALATION OF EMITTED COMPOUNDS.  THE AIR DISPERSION MODEL RESULTS
(INCLUDING ASSOCIATED INPUT DATA CALCULATIONS) AND THE HEALTH EVALUATIONS ARE PRESENTED IN
APPENDIX G OF THE REVISED DRAFT FEASIBILITY STUDY REPORT.  THE AIR DISPERSION MODELING FOR THIS
ALTERNATIVE IDENTIFIED THE DOWNWIND LOCATION WHERE THE MAXIMUM ONE-HOUR CONCENTRATIONS WOULD BE
EXPECTED AND THE LOCATION WHERE THE MAXIMUM ANNUAL CONCENTRATIONS WOULD BE EXPECTED.  THE



AMBIENT AIR CONCENTRATIONS FOR THE CHEMICALS OF CONCERN AT THESE LOCATIONS DETERMINED BY THE AIR 
DISPERSION MODEL WERE USED TO DETERMINE THE POTENTIAL RISK, IF ANY, TO PUBLIC HEALTH FROM THE
INHALATION OF EMITTED COMPOUNDS GENERATED BY THE THERMAL DESORPTION PROCESS.

THE PUBLIC HEALTH EVALUATION IDENTIFIED THE FOLLOWING POTENTIAL RECEPTOR GROUPS WHICH MAY
EXPERIENCE MAXIMUM EXPOSURES TO AIRBORNE CONTAMINANTS;

1.  REMEDIATION WORKERS IN THE IMMEDIATE VICINITY OF THE THERMAL ADSORBER WHO MIGHT BE EXPOSED
    TO SHORT-TERM (ONE HOUR) PEAK CONCENTRATIONS;

2.  REMEDIATION WORKERS PRESENT AT THE SITE FOR THE DURATION OF THE REMEDIAL ACTION (100 DAYS)
    WHO MIGHT BE EXPOSED TO AIRBORNE CONTAMINANTS; AND

3.  OFF-SITE RESIDENTS WHO MIGHT BE EXPOSED TO AIRBORNE CONTAMINANTS FOR THE DURATION OF THE
    REMEDIAL ACTION (100 DAYS).

FOR THE FIRST RECEPTOR GROUP (REMEDIATION WORKERS EXPOSED FOR ONE HOUR TO PEAK CONCENTRATIONS)
THE MAXIMUM PREDICTED ONE-HOUR CONCENTRATIONS FOR EACH CHEMICAL OF CONCERN WERE COMPARED TO THE
THRESHOLD LIMIT VALUES FOR THOSE CHEMICALS.  THRESHOLD LIMIT VALUES HAVE BEEN DEVELOPED BY THE
AMERICAN CONFERENCE OF GOVERNMENTAL AND INDUSTRIAL HYGIENISTS (ACGIH) AND ARE OCCUPATIONAL
EXPOSURE CRITERIA THAT REPRESENT AIRBORNE CONCENTRATIONS OF SUBSTANCES TO WHICH NEARLY ALL
WORKERS MAY BE REPEATEDLY EXPOSED TO WITHOUT ADVERSE EFFECTS.

THE MAXIMUM PREDICTED ONE-HOUR CONCENTRATIONS ARE FAR BELOW THE THRESHOLD LIMIT VALUES FOR
OCCUPATIONAL EXPOSURE, THEREFORE, IT IS CONCLUDED THAT THERE IS NO DANGER OF ACUTE TOXICITY DUE
TO EXPOSURE TO SHORT-TERM EMISSIONS FROM THE THERMAL DESORPTION UNIT.

FOR THE SECOND RECEPTOR GROUP (REMEDIATION WORKERS PRESENT AT THE SITE FOR THE DURATION OF THE
REMEDIAL ACTION), THE TOTAL CANCER RISK ASSOCIATED WITH EXPOSURE TO MAXIMUM CONCENTRATIONS OF
ALL THE CHEMICALS OF CONCERN IS ESTIMATED AT 4.3 X (10-7) UNDER THE CONDITIONS OF THIS SCENARIO
PRESENTED IN APPENDIX F OF THE REVISED DRAFT FEASIBILITY STUDY REPORT.  THE TOTAL HAZARD INDEX
FOR NON-CARCINOGENIC EFFECTS IS 9.1 X (10-4) WHICH IS FAR BELOW THE 1.0 HAZARD INDEX VALUE WHICH
INDICATES A POTENTIAL HAZARD.

TO REPRESENT THE THIRD RECEPTOR GROUP (OFF-SITE RESIDENTS WHO MIGHT BE EXPOSED FOR THE DURATION
OF THE REMEDIAL ACTION), A CHILD WAS USED BECAUSE OF HIGHER INHALATION RATE TO BODY WEIGHT
RATIO, THUS RESULTING IN A WORST CASE EXPOSED SCENARIO.  FOR THIS RECEPTOR GROUP, THE TOTAL
ESTIMATED CANCER RISK ASSOCIATED WITH EXPOSURE TO MAXIMUM CONCENTRATIONS OF ALL THE CHEMICAL OF
CONCERN IS 5.7 X (10-7).  THE TOTAL HAZARD INDEX FOR NON-CARCINOGENIC EFFECTS IS 1.2 X (10-3)
WHICH IS BELOW THE 1.0 HAZARD INDEX VALUE WHICH INDICATES A POTENTIAL HAZARD.

SHORT TERM EMISSIONS OF DUST AND ORGANIC VAPORS MAY OCCUR DURING THE EXCAVATION AND PRETREATMENT
ACTIVITIES.  THESE EMISSIONS MAY BE MITIGATED BY THE PROPER USE OF WATER SPRAYS, FOAMS, AND
VAPOR CONTROL TECHNIQUES.  DOWNWIND AIR MONITORING FOR ORGANICS WILL BE USED TO DETECT ANY
OFF-SITE AIR EMISSIONS.

IN ADDITION, RISKS TO WORKERS MAY OCCUR BECAUSE OF CONTAMINANT VOLATILIZATION DURING EXCAVATION,
AND AT THE PROCESSING AND STOCKPILE AREAS.  WORKERS INVOLVED WITH THE WASTE EXCAVATION AND
PROCESSING ACTIVITIES MAY ALSO BE EXPOSED TO THE ADDITIONAL RISKS ASSOCIATED WITH DERMAL CONTACT
CONTAMINATED SOILS.  THEREFORE, ALL WORKERS WOULD BE REQUIRED TO WEAR APPROPRIATE PROTECTIVE
EQUIPMENT, AS SPECIFIED IN THE SITE SPECIFIC HEALTH AND SAFETY PLAN.

SHORT TERM EMISSIONS OF DUST, AND ORGANIC VAPORS, MAY OCCUR DURING THE EXCAVATION AND
PRETREATMENT ACTIVITIES.  THESE EMISSIONS WOULD BE MITIGATED BY THE PROPER USE OF WATER SPRAYS,
FOAMS, AND VAPOR CONTROL TECHNIQUES.  DOWNWIND AIR MONITORING FOR ORGANIC COMPOUNDS WILL BE USED 
TO DETECT ANY OFF-SITE AIR EMISSIONS.

LONG-TERM EFFECTIVENESS

MAGNITUDE OF RESIDUAL RISKS:

THE TREATED SOIL WOULD BE TESTED FOR ORGANIC COMPOUNDS TO ENSURE TREATMENT BELOW ESTABLISHED
CLEAN-UP LEVELS IS ACHIEVED.  SINCE THE EXTRACTION EFFICIENCY FOR VOLATILE ORGANICS IS EXPECTED



TO BE HIGH, TREATMENT RESIDUALS ARE NOT EXPECTED TO CONTAIN ORGANIC CONTAMINANTS ABOVE THE
CLEAN-UP CRITERIA.  TREATABILITY TESTING WOULD BE CONDUCTED DURING REMEDIAL DESIGN TO DETERMINE
THE EXPECTED ORGANIC CONCENTRATIONS AFTER TREATMENT.  CARBON USED FOR VAPOR TREATMENT WOULD BE
DISPOSED OF OFF-SITE AT A RCRA INCINERATION AND/OR LANDFILL FACILITY OR WOULD BE REGENERATED AT
AN APPROVED FACILITY.

ADEQUACY AND RELIABILITY OF CONTROLS:

DATA AVAILABLE FROM A VENDOR INDICATES A VOLATILE ORGANIC REMOVAL RATE OF 99.9 PERCENT OR
GREATER IS ACHIEVABLE BY LOW TEMPERATURE THERMAL DESORPTION.  THEREFORE, IT IS EXPECTED THAT THE
CLEAN-UP LEVELS CAN BE ACHIEVED BY THIS TECHNOLOGY.  THE REMOVAL OF VOLATILE ORGANICS FROM THE
SOIL BY LOW TEMPERATURE THERMAL DESORPTION FOLLOWED BY THE CARBON BED ADSORPTION OF THE
COLLECTED VAPORS IS A PERMANENT PROCESS.

THE SPENT CARBON OR CARBON REGENERATION WASTE WOULD BE DISPOSED AT A PERMITTED RCRA INCINERATION
AND/OR LANDFILL FACILITY TO ENSURE ADEQUATE MANAGEMENT OF THE TREATMENT RESIDUALS.

REDUCTION IN MOBILITY, TOXICITY, OR VOLUME

THIS ALTERNATIVE PROVIDES THE MULTIPLE BENEFIT OF REDUCING THE TOXICITY AND MOBILITY OF ORGANIC
CONTAMINANTS PRESENT IN THE SOIL.  THE TREATMENT PROCESS IS IRREVERSIBLE AND THE TREATED SOIL IS
EXPECTED TO MEET THE SOIL REMEDIATION GOALS.  THE VOLUME OF TREATED SOIL MAY BE LESS THAN WAS  
PROCESSED IN THE SYSTEM.

IMPLEMENTABILITY

TECHNICAL FEASIBILITY:

THE LOW TEMPERATURE THERMAL DESORPTION PROCESS HAS BEEN USED IN SEVERAL PROJECTS TO TREAT
ORGANIC COMPOUNDS IN SOIL.  THE SYSTEM IS COMMERCIALLY AVAILABLE THROUGH SEVERAL VENDORS AS
TRAILER MOUNTED TRANSPORTABLE SYSTEMS.  THE THERMAL DESORPTION PROCESS HAS BEEN USED AT A NUMBER
OF CERCLA SITES.

ADMINISTRATIVE FEASIBILITY:

ACQUISITION OF REGULATORY PERMITS MAY NOT BE REQUIRED, ALTHOUGH DOCUMENTATION FOR MEETING THE
TECHNICAL PERMIT REQUIREMENTS WOULD BE PROVIDED TO EPA FOR APPROVAL PRIOR TO IMPLEMENTATION OF
REMEDIAL ACTIVITIES.  THE THERMAL DESORPTION PROCESS HAS BEEN USED AT A NUMBER OF CERCLA SITES.

CURRENTLY, FIVE VENDORS ARE KNOWN TO OWN LOW TEMPERATURE DESORPTION PROCESS EQUIPMENT. 
THEREFORE, TREATMENT UNITS ARE AVAILABLE THAT WOULD HAVE SUFFICIENT CAPACITY TO PERFORM SOILS
TREATMENT AT THE SITE WITHIN A REASONABLE PERIOD OF TIME.  ADVANCED SCHEDULING WILL BE REQUIRED
TO ENSURE THAT A LOW TEMPERATURE THERMAL DESORPTION UNIT IS AVAILABLE.

COMPLIANCE WITH ARARS

CHEMICAL SPECIFIC ARARS

THIS ALTERNATIVE IS EXPECTED TO MEET THE CALCULATED CLEAN-UP CRITERIA FOR SOILS.  THE SITE SOILS
ABOVE THE CLEANUP CRITERIA WOULD BE EXCAVATED AND TREATED BY LOW TEMPERATURE THERMAL DESORPTION.

ACTION SPECIFIC ARARS

ACTION SPECIFIC ARARS FOR THIS ALTERNATIVE APPLY TO THE EXCAVATION OF CONTAMINATED SOILS,
MONITORING REQUIREMENTS, AND OPERATION OF A THERMAL TREATMENT UNIT.

WORKERS AND WORKER ACTIVITIES THAT WOULD OCCUR DURING THE IMPLEMENTATION OF THIS ALTERNATIVE
MUST COMPLY WITH THE OSHA REQUIREMENTS FOR TRAINING, SAFETY EQUIPMENT AND PROCEDURES,
MONITORING, RECORDKEEPING, AND REPORTING.  IN ADDITION, THE RCRA REQUIREMENTS FOR PREPAREDNESS
AND PREVENTION, CONTINGENCY PLANS, AND EMERGENCY PROCEDURES WOULD ALSO APPLY TO THIS
ALTERNATIVE.  COMPLIANCE WITH THE ABOVE MENTIONED ARARS WOULD BE ACHIEVED BY FOLLOWING AN EPA
APPROVED WORK PLAN AND A SITE-SPECIFIC HEALTH AND SAFETY PLAN.



THE RCRA STANDARDS FOR PERMITTING HAZARDOUS WASTE FACILITIES INCLUDING PERFORMANCE STANDARDS (40
CFR 264) WOULD APPLY TO THE LOW TEMPERATURE THERMAL DESORPTION UNIT.  TO ACHIEVE COMPLIANCE WITH
THESE ARARS, THE UNIT USED WOULD BE DESIGNED, CONSTRUCTED, AND OPERATED IN ACCORDANCE WITH THE
PROVISIONS CONTAINED IN THE RCRA WASTE FACILITY REGULATIONS.

THIS ALTERNATIVE WILL RESULT IN AIR EMISSIONS.  THE APPLICABLE REQUIREMENTS FOR AIR EMISSIONS
WOULD BE THE PREVENTION AND SIGNIFICANT DETERIORATION (PSD) AIR EMISSION PROVISIONS CONTAINED IN
40 CFR 51 AND THE REQUIREMENTS CONTAINED IN THE SOUTH CAROLINA POLLUTION CONTROL ACT. IT IS
ANTICIPATED THAT THE TREATMENT SYSTEM WILL NOT EXCEED THE PSD LIMITS AND WILL COMPLY WITH SOUTH
CAROLINA POLLUTION CONTROL ACT REQUIREMENTS FOR AIR EMISSIONS.

THE ACTION SPECIFIC ARAR OF THE RCRA LAND DISPOSAL RESTRICTIONS WOULD APPLY FOR THE BACKFILLING
OF TREATED SOILS AT THE BLUFF ROAD SITE.  THE CLEANUP CRITERIA IN THE ROD (TABLES 3-3 AND 3-3)
ARE BELOW THE LDR TREATMENT STANDARDS (AND THE APPLICABLE TOXICITY CHARACTERISTIC LEVELS).

THE ACTIVATED CARBON, WHICH WOULD CONTAIN ELEVATED LEVELS OF ORGANIC COMPOUNDS, WOULD BE
TRANSPORTED AND INCINERATED OFF-SITE.  THE RCRA AND US DEPARTMENT OF TRANSPORTATION REQUIREMENTS
FOR THE PACKAGING AND TRANSPORTATION OF HAZARDOUS WASTE WOULD BE APPLICABLE.  COMPLIANCE WITH
THESE ARARS WOULD BE COMPLIED WITH BY DISPOSING OF THE CARBON AT AN EPA PERMITTED RCRA
INCINERATION FACILITY.

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THIS ALTERNATIVE WOULD REMOVE THE ORGANIC CONTAMINANTS FROM THE SOIL TO MEET THE REMEDIAL
OBJECTIVES FOR SOIL.  THE TOXICITY, MOBILITY, AND VOLUME OF THE CONTAMINANTS PRESENT IN THE SOIL
WOULD BE REDUCED. PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT WOULD BE ACHIEVED BY COMPLYING
WITH THE IDENTIFIED ARARS.

COSTS

THE CAPITAL COSTS ASSOCIATED WITH THIS ALTERNATIVE INCLUDE SITE PREPARATION, THERMAL TREATMENT
UNIT MOBILIZATION AND DEMOBILIZATION, PILOT TESTING, CONSTRUCTION OF SUPPORT FACILITIES, SOIL
EXCAVATION AND TREATMENT, BACKFILLING, REVEGETATION, MOBILE LABORATORY, AND ENVIRONMENTAL
MONITORING.  DUE TO THE SHORT IMPLEMENTATION PERIOD ASSOCIATED WITH THIS ALTERNATIVE THE
OPERATIONAL AND MAINTENANCE COSTS FOR THIS ALTERNATIVE ARE INCORPORATED IN THE CAPITAL COSTS. 
THEREFORE, A PRESENT WORTH ANALYSIS HAS NOT BEEN PERFORMED FOR THIS ALTERNATIVE. THE ESTIMATED
COST OF THIS ALTERNATIVE (BASED ON 45,000 CUBIC YARDS OF SOIL) IS $18,250,000.  A DETAILED
BREAKDOWN OF THE ESTIMATED COSTS ASSOCIATED WITH THIS ALTERNATIVE ARE PRESENTED IN THE FINAL
DRAFT FEASIBILITY STUDY REPORT.

SOIL EXCAVATION AND OFF-SITE DISPOSAL

THIS ALTERNATIVE CONSISTS OF EXCAVATING THE SITE SOILS THAT ARE ABOVE THE CLEAN-UP CRITERIA AND
TRANSPORTING THE EXCAVATED SOILS TO AN OFF-SITE RCRA LANDFILL FOR DISPOSAL.  PRIOR TO INITIATION
OF THE REMEDIAL DESIGN FOR THIS ALTERNATIVE, SUPPLEMENTARY SOIL SAMPLING WOULD BE PERFORMED TO
ADEQUATELY DELINEATE THE VOLUME OF SOIL PRESENT ABOVE THE TARGET CLEAN-UP LEVELS.  APPROXIMATELY
16,000 TO 45,000 CUBIC YARDS OF SOIL IS ESTIMATED TO BE ABOVE THE CLEAN-UP CRITERIA AT THE SITE.

PRIOR TO EXCAVATION, THE SITE WOULD BE CLEARED OF VEGETATION.  ANY EXISTING FOUNDATIONS OR
CONCRETE PADS WOULD BE DECONTAMINATED AND DISPOSED ACCORDINGLY.

AN EQUIPMENT STAGING AREA WOULD BE CONSTRUCTED FOR EQUIPMENT STORAGE. IN ADDITION, A MOBILE
ANALYTICAL LABORATORY WOULD BE INSTALLED ON-SITE AND USED TO PROVIDE QUICK TURN AROUND ON SOIL
SAMPLE ANALYSES TO VERIFY THAT THE AFFECTED SITE SOILS HAVE BEEN ADEQUATELY REMOVED. EXCAVATION
AT THE SITE IS EXPECTED TO BE ROUTINE AND WOULD BE ACCOMPLISHED USING CONVENTIONAL CONSTRUCTION
EQUIPMENT.  EXCAVATED SOIL WOULD BE PLACED DIRECTLY INTO LINED 20 CUBIC YARD CAPACITY TRUCKS. 
TRUCKS WOULD BE DECONTAMINATED PRIOR TO LEAVING THE SITE.  DISPOSAL OF THE SITE SOILS WOULD BE
ACCOMPLISHED AT A RCRA LANDFILL.  ANALYTICAL TESTING OF THE SOILS WITH THE TOXICITY
CHARACTERISTIC LEACHING PROCEDURE (TCLP) WILL BE REQUIRED TO DETERMINE IF THE SOILS CAN BE
DISPOSED OF UNTREATED IN A RCRA LANDFILL IN ACCORDANCE WITH THE RCRA LAND DISPOSAL RESTRICTIONS
(40 CFR 268).  THE LAND DISPOSAL RESTRICTIONS GO INTO EFFECT FOR CERCLA SOILS IN MAY, 1992.  IF
THE SOIL CANNOT BE LAND DISPOSED, THEN PRETREATMENT OF THE SOILS (I.E. SOLIDIFICATION/FIXATION)
WOULD BE REQUIRED.



THE EXCAVATED AREAS WOULD BE BACKFILLED WITH CLEAN FILL/BACKFILL MATERIAL.  A ONE-FOOT LAYER OF
TOPSOIL WOULD ALSO BE INSTALLED.  THE SITE WOULD BE GRADED TO PROMOTE DRAINAGE AND WOULD BE
REVEGETATED.

SHORT-TERM EFFECTIVENESS

POTENTIAL RISKS POSED TO THE COMMUNITY AND THE ENVIRONMENT FROM VOLATILIZED ORGANICS OR DUST
WOULD BE MITIGATED BY THE USE OF WATER SPRAYS AND FOAM SUPPRESSANTS DURING THE REMEDIAL ACTION. 
IN ADDITION, DOWNWIND AIR SAMPLING WOULD BE PERFORMED TO MONITOR ANY OFF-SITE EMISSIONS OF
VOLATILE ORGANICS.

A SITE-SPECIFIC HEALTH AND SAFETY PLAN (INCLUDING PROTECTIVE EQUIPMENT AND MONITORING EQUIPMENT
TO BE USED) WOULD BE PREPARED AND ADHERED TO DURING THE REMEDIAL ACTION TO MINIMIZE RISKS POSED
TO WORKERS.

TO REDUCE THE POTENTIAL RISKS TO PUBLIC HEALTH OR THE ENVIRONMENT RESULTING FROM AN ACCIDENT
DURING TRANSPORTATION OF THE SOILS, A TRAFFIC CONTROL PLAN INCLUDING ROUTING OF TRUCKS TO AVOID
POPULATED AREAS WOULD BE DEVELOPED AND FOLLOWED.

LONG-TERM EFFECTIVENESS

MAGNITUDE OF RESIDUAL RISKS

UPON REMOVAL AND DISPOSAL OF THE SITE SOILS THAT ARE ABOVE THE CLEAN-UP CRITERIA, THE SOIL
REMEDIATION OBJECTIVE WILL BE ACHIEVED.  THEREFORE, THE LEACHING POTENTIAL OF THE SITE SOILS
INTO THE GROUNDWATER PLUME WOULD BE ELIMINATED.

ADEQUACY OF CONTROLS

THERE WOULD BE NO SOILS LEFT AT THE SITE THAT HAVE CONCENTRATIONS ABOVE THE CLEAN-UP CRITERIA,
THEREFORE MONITORING OF THE BACKFILL AND REMAINING SITE SOILS IS NOT NECESSARY.  THE GROUND
WATER PLUME WOULD BE MONITORED NO MATTER WHICH GROUND WATER REMEDIAL ACTION IS IMPLEMENTED.

RELIABILITY OF CONTROLS

DISPOSAL OF THE EXCAVATED SOILS AT A RCRA LANDFILL WOULD EFFECTIVELY ISOLATE THE CONTAMINANTS OF
CONCERN PRESENTED IN THE SOILS.  MONITORING PROGRAMS REQUIRED AT RCRA LANDFILLS ARE DESIGNED TO
DETECT POTENTIAL FAILURES SO THAT CORRECTIVE ACTIONS CAN BE UNDERTAKEN TO MITIGATE THE THREAT OF
A RELEASE.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME

IF NO TREATMENT TECHNOLOGY (I.E. STABILIZATION TO MEET LAND BAN REQUIREMENTS) IS EMPLOYED, THERE
WOULD BE NO REDUCTION IN TOXICITY OR VOLUME OF THE CONTAMINANTS.  HOWEVER THE MOBILITY OF THE
CONTAMINANTS WOULD BE DECREASED BY PLACING THE SOILS IN A RCRA LANDFILL.

IMPLEMENTABILITY

TECHNICAL FEASIBILITY

EXCAVATION AND TRANSPORTATION OF CONTAMINATED SOILS ARE COMMON CONSTRUCTION ACTIVITIES, AND ARE
CONSIDERED TECHNICALLY FEASIBLE.  THE REMOVAL AND TRANSPORT OF THE CONTAMINATED SOILS IS LIMITED
BY THE REMOVAL/EXCAVATION RATE AND/OR THE RATE AT WHICH THE MATERIALS CAN BE ACCEPTED AT THE
RCRA LANDFILL FACILITY.  A WASTE PROFILE SHEET AND A STATEMENT CERTIFYING THE MATERIAL AS
NONREACTIVE MUST BE PROVIDED TO THE LANDFILL FACILITY BEFORE THE WASTE CAN BE ACCEPTED.

RCRA MANIFEST REQUIREMENTS MUST BE COMPLIED WITH FOR ALL WASTES SHIPPED OFF-SITE.  EFFECTIVE MAY
8, 1992, DISCARDED COMMERCIAL CHEMICAL PRODUCT CONTAMINATED SOIL AND DEBRIS ARE PROHIBITED FROM
LAND DISPOSAL WITHOUT TREATMENT IF THE SOILS CONTAIN CONTAMINANTS ABOVE CERTAIN LIMITS
ESTABLISHED IN 40 CFR 268.  PRETREATMENT OF THE SOILS MAY BE NECESSARY AT THE SITE OR MAY BE
ACCOMPLISHED AT THE DISPOSAL FACILITY.  THE LAND DISPOSAL RESTRICTION REGULATIONS WILL
SIGNIFICANTLY INCREASE THE COST OF DISPOSED SOILS BY LANDFILLING.



ADMINISTRATIVE FEASIBILITY

IMPLEMENTATION OF THIS ALTERNATIVE MAY REQUIRE COORDINATION WITH MUNICIPALITIES TO DETERMINE THE
APPROPRIATE TRANSPORTATION ROUTES.

NUMEROUS REMEDIAL ACTION CONTRACTORS AND HAZARDOUS WASTE TRANSPORTERS ARE AVAILABLE FOR THE
EXCAVATION AND TRANSPORTATION OF THE SITE SOILS. COORDINATION AND ADVANCED PLANNING IS REQUIRED
TO ENSURE THAT CAPACITY IS AVAILABLE AT A RCRA LANDFILL.

COMPLIANCE WITH ARARS

CHEMICAL SPECIFIC ARARS

ACTION SPECIFIC ARARS FOR THIS ALTERNATIVE APPLY TO THE EXCAVATION OF CONTAMINATED SOILS,
MONITORING REQUIREMENTS, AND TRANSPORTATION AND DISPOSAL REQUIREMENTS.

WORKERS AND WORKER ACTIVITIES THAT WOULD OCCUR DURING THE IMPLEMENTATION OF THIS ALTERNATIVE
MUST COMPLY WITH THE OSHA REQUIREMENTS FOR TRAINING, SAFETY EQUIPMENT AND PROCEDURES,
MONITORING, RECORDKEEPING AND REPORTING.  ALSO, THE RCRA REQUIREMENTS FOR PREPAREDNESS AND
PREVENTION, CONTINGENCY PLANS, AND EMERGENCY PROCEDURES WOULD APPLY TO THIS ALTERNATIVE. 
COMPLIANCE WITH THE ABOVE MENTIONED ARARS WOULD BE ACHIEVED BY FOLLOWING AN EPA APPROVED WORK
PLAN AND A SITE-SPECIFIC HEALTH AND SAFETY PLAN.

THE ACTION SPECIFIC ARARS FOR DISPOSAL OF SOILS IN A RCRA LANDFILL RESULTING FROM A CERCLA
REMEDIAL ACTIVITY ARE THE RCRA LAND DISPOSAL RESTRICTION REGULATIONS IN 40 CFR 268 (EFFECTIVE
NOVEMBER 1990).  THE SITE SOILS WOULD BE ANALYZED FOR EP TOXICITY METALS AND TCLP PARAMETERS. IF
THE SOILS ARE ABOVE THE CONCENTRATION LIMITS ACCEPTABLE FOR DISPOSAL IN A RCRA LANDFILL, THEN
PRETREATMENT OF THE SOILS TO MEET THE LAND DISPOSAL REGULATIONS WOULD BE REQUIRED TO COMPLY WITH
THIS ARAR.

THE RCRA AND US DEPARTMENT OF TRANSPORTATION REQUIREMENTS FOR THE PACKAGING AND TRANSPORTATION
OF HAZARDOUS WASTE WOULD BE APPLICABLE TO THIS ALTERNATIVE.  COMPLIANCE WITH THESE ARARS WOULD
BE ACHIEVED BY UTILIZING A LICENSED HAZARDOUS WASTE TRANSPORTER.

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE EXCAVATION OF THE SITE SOILS AND SUBSEQUENT DISPOSAL IN A RCRA LANDFILL WOULD MEET THE SOIL
REMEDIATION OBJECTIVES.  THE MOBILITY OF THE SOIL CONTAMINANTS WOULD BE REDUCED BY PLACEMENT OF
THE SOILS IN A RCRA LANDFILL.  PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT WOULD BE ACHIEVED
BY COMPLYING WITH THE IDENTIFIED ARARS.

COST

THE CAPITAL COSTS ASSOCIATED WITH THE ALTERNATIVE INCLUDE SITE PREPARATION, EXCAVATION,
TRANSPORTATION AND DISPOSAL COSTS, AND SITE RESTORATION.  BECAUSE OF THE RELATIVELY SHORT
IMPLEMENTATION PERIOD ASSOCIATED WITH THIS ALTERNATIVE, OPERATIONAL AND MAINTENANCE COSTS ARE
INCORPORATED IN THE CAPITAL COST.  THEREFORE, A PRESENT WORTH ANALYSIS HAS NOT BEEN PERFORMED
FOR THIS ALTERNATIVE.  THE ESTABLISHED COST OF THIS ALTERNATIVE (BASED ON 45,000 CUBIC YARDS OF
SOIL) IS $20,700,000. A DETAILED BREAKDOWN OF THE ESTIMATED COSTS ASSOCIATED WITH THIS
ALTERNATIVE ARE PRESENTED IN THE FINAL DRAFT FEASIBILITY STUDY REPORT.

SOIL EXCAVATION AND OFF-SITE THERMAL TREATMENT

TECHNICAL DESCRIPTION

THIS ALTERNATIVE CONSISTS OF EXCAVATING THE SITE SOILS THAT ARE ABOVE THE CLEAN-UP CRITERIA AND
TRANSPORTING THE EXCAVATED SOILS TO AN OFF-SITE RCRA INCINERATOR FOR TREATMENT AND DISPOSAL. 
PRIOR TO INITIATION OF THE REMEDIAL DESIGN FOR THIS ALTERNATIVE, SUPPLEMENTARY SOIL SAMPLING
WOULD BE PERFORMED TO ADEQUATELY DELINEATE THE VOLUME OF SOIL PRESENT ABOVE THE CLEAN-UP
CRITERIA.  APPROXIMATELY 16,000 TO 45,000 CUBIC YARDS OF SOIL IS ESTIMATED TO BE ABOVE THE
CLEAN-UP CRITERIA AT THE SITE.

PRIOR TO EXCAVATION, THE SITE WOULD BE CLEARED OF VEGETATION.  ANY EXISTING FOUNDATIONS OR



CONCRETE PADS WOULD BE DECONTAMINATED AND DISPOSED OF ACCORDINGLY.  AN EQUIPMENT STAGING AREA
WOULD BE CONSTRUCTED OF EQUIPMENT STORAGE.  IN ADDITION, A MOBILE ANALYTICAL LABORATORY WOULD BE
INSTALLED ON-SITE AND USED TO PROVIDE QUICK TURN AROUND ON SOIL SAMPLES TO VERIFY THAT THE
AFFECTED SITE SOILS HAVE BEEN ADEQUATELY REMOVED.

EXCAVATED SOIL WOULD BE PLACED DIRECTLY INTO LINED 20 CUBIC YARD CAPACITY TRUCKS.  TRUCKS WOULD
BE DECONTAMINATED PRIOR TO LEAVING THE SITE.  THERMAL TREATMENT OF THE SOIL WOULD BE COMPLETED
AT A RCRA-PERMITTED INCINERATION FACILITY.  TREATED SOIL WOULD THEN BE DISPOSED OF IN A LANDFILL
(MOST INCINERATION FACILITIES HAVE ASSOCIATED LANDFILLS FOR DISPOSAL OF TREATED WASTES).

THE EXCAVATED AREAS WOULD BE BACKFILLED WITH CLEAN FILL/BACKFILL MATERIAL.  A ONE-FOOT LAYER OF
TOPSOIL WOULD ALSO BE INSTALLED.  THE SITE WOULD BE GRADED TO PROMOTE DRAINAGE AND WOULD BE
REVEGETATED.

SHORT-TERM EFFECTIVENESS

POTENTIAL SHORT-TERM RISKS TO PUBLIC HEALTH AND THE ENVIRONMENT ARE ASSOCIATED WITH THE
EXCAVATION AND HANDLING OF THE CONTAMINATED SOIL. POTENTIAL RISKS TO THE PUBLIC MAY RESULT FROM
INHALATION OF VOLATILIZED CONTAMINANTS OR FUGITIVE DUST DURING EXCAVATION AND FROM ACCIDENTS
DURING TRANSPORTATION OF EXCAVATED SOIL.  THE POTENTIAL RISKS POSED TO THE COMMUNITY AND THE
ENVIRONMENT FROM VOLATILIZED ORGANICS OR DUST WOULD BE MITIGATED BY THE USE OF WATER SPRAYS AND
FOAM SUPPRESSANTS DURING THE REMEDIAL ACTION.  IN ADDITION, DOWNWIND AIR SAMPLING WOULD BE
PERFORMED TO MONITOR ANY OFF-SITE EMISSIONS OF VOLATILE ORGANIC COMPOUNDS.

A SITE-SPECIFIC HEALTH AND SAFETY PLAN (INCLUDING PROTECTIVE EQUIPMENT AND MONITORING EQUIPMENT
TO BE USED) WOULD BE PREPARED AND ADHERED TO DURING THE REMEDIAL ACTION TO MINIMIZE RISKS POSED
TO WORKERS.

TO REDUCE THE POTENTIAL RISKS TO PUBLIC HEALTH OR THE ENVIRONMENT RESULTING FROM AN ACCIDENT
DURING TRANSPORTATION OF THE SOILS, A TRAFFIC CONTROL PLAN INCLUDING ROUTING OF TRUCKS TO AVOID
POPULATED AREAS WOULD BE DEVELOPED AND IMPLEMENTED.

LONG-TERM EFFECTIVENESS

MAGNITUDE OF RESIDUAL RISKS

THE SOIL REMEDIATION OBJECTIVES WILL BE ACHIEVED UPON THE EXCAVATION AND DISPOSAL OF THE SITE
SOILS THAT ARE ABOVE THE TARGET CLEAN-UP LEVELS. THEREFORE, THE LEACHING POTENTIAL OF THE SITE
SOILS INTO THE GROUND WATER PLUME WILL BE ELIMINATED.

NO SOILS WILL BE LEFT AT THE SITE THAT HAVE CONCENTRATIONS ABOVE THE CLEAN-UP CRITERIA,
THEREFORE MONITORING OF THE BACKFILL AND REMAINING SITE SOILS IS NOT NECESSARY.  THE GROUND
WATER PLUME WILL BE MONITORED NO MATTER WHICH SOURCE CONTROL REMEDIAL ACTION IS IMPLEMENTED.

ADEQUACY AND RELIABILITY OF CONTROLS

THE OFF-SITE RCRA INCINERATION AND LANDFILL FACILITY SHOULD OPERATE WITHIN ITS PERMIT(S)
REQUIREMENTS AND COMPLY WITH ALL APPLICABLEREGULATIONS.  MONITORING PROGRAMS REQUIRED AT RCRA
LANDFILLS ARE DESIGNED TO DETECT POTENTIAL FAILURES SO THAT THE NECESSARY ACTIONS WOULD BE
IMPLEMENTED TO CONTROL THE TREATMENT RESIDUALS.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME

IMPLEMENTATION OF THIS ALTERNATIVE WOULD REDUCE THE TOXICITY, MOBILITY, AND VOLUME OF THE
CONTAMINANTS PRESENT IN THE SITE SOILS.  THIS REDUCTION OF TOXICITY, MOBILITY, AND VOLUME IS
ACCOMPLISHED BY THE THERMAL DESTRUCTION OF ORGANIC CONTAMINANTS.

IMPLEMENTABILITY

TECHNICAL FEASIBILITY

EXCAVATION AND TRANSPORTATION OF CONTAMINATED SOILS ARE COMMON CONSTRUCTION ACTIVITIES, AND ARE
CONSIDERED TECHNICALLY FEASIBLE.  THE REMOVAL AND TRANSPORT OF THE CONTAMINATED SOILS IS LIMITED



BY THE EXCAVATION RATE AND/OR THE RATE AT WHICH THE MATERIALS CAN BE ACCEPTED AT THE RCRA
INCINERATION FACILITY.  RCRA HAZARDOUS WASTE REQUIREMENTS MUST BE COMPLIED WITH FOR ALL WASTES
TRANSPORTED OFF-SITE.

THE RCRA INCINERATOR WOULD BE EFFECTIVE AT DESTROYING THE ORGANIC COMPOUNDS PRESENT IN THE
SOILS.  THE LANDFILL WOULD RELIABLY ISOLATE THE TREATED SOILS.

ADMINISTRATIVE FEASIBILITY

IMPLEMENTATION OF THIS ALTERNATIVE MAY REQUIRE COORDINATION WITH MUNICIPALITIES TO DETERMINE THE
APPROPRIATE TRANSPORTATION ROUTES. NUMEROUS REMEDIAL ACTION CONTRACTORS AND HAZARDOUS WASTE
TRANSPORTERS ARE AVAILABLE FOR THE EXCAVATION AND TRANSPORTATION OF THE SITE SOILS. COORDINATION
AND ADVANCED PLANNING IS REQUIRED TO ENSURE THAT CAPACITY IS AVAILABLE AT A RCRA INCINERATION
FACILITY.

COMPLIANCE WITH ARARS

CHEMICAL SPECIFIC ARARS

THIS ALTERNATIVE IS EXPECTED TO MEET THE CALCULATED CLEAN-UP CRITERIA FOR SOILS.  THE SITE SOILS
ABOVE THE CLEANUP CRITERIA WOULD BE EXCAVATED AND TREATED AT A RCRA INCINERATION FACILITY.

ACTION SPECIFIC ARARS

ACTION SPECIFIC ARARS FOR THIS ALTERNATIVE APPLY TO THE EXCAVATION OF CONTAMINATED SOILS,
MONITORING REQUIREMENTS, AND TRANSPORTATION, TREATMENT AND DISPOSAL REQUIREMENTS.

WORKERS AND WORKER ACTIVITIES THAT WOULD OCCUR DURING THE IMPLEMENTATION OF THIS ALTERNATIVE
MUST COMPLY WITH THE OSHA REQUIREMENTS FOR TRAINING, SAFETY, EQUIPMENT AND PROCEDURES,
MONITORING, RECORDKEEPING AND REPORTING.  ALSO, THE RCRA REQUIREMENTS FOR PREPAREDNESS AND
PREVENTION, CONTINGENCY PLANS, AND EMERGENCY PROCEDURES WOULD APPLY TO THIS ALTERNATIVE. 
COMPLIANCE WITH THE ABOVE MENTIONED ARARS WOULD BE ACHIEVED BY FOLLOWING AN EPA APPROVED WORK
PLAN AND A SITE-SPECIFIC HEALTH AND SAFETY PLAN.

THE ACTION SPECIFIC ARARS ASSOCIATED WITH THE INCINERATION AND DISPOSAL OF TREATED SOILS AT A
RCRA FACILITY INCLUDE THE RCRA STANDARDS FOR OWNERS/OPERATORS OF PERMITTED HAZARDOUS WASTE
FACILITIES (40 CFR 264), THE AIR EMISSION STANDARDS CONTAINED IN 40 CFR 60, AND THE PREVENTION
OF SIGNIFICANT DETERIORATION PROVISIONS OF THE CLEAN AIR ACT.  A PERMITTED RCRA INCINERATION AND
DISPOSAL FACILITY MUST COMPLY WITH THESE ACTION SPECIFIC ARARS.

THE RCRA AND US DEPARTMENT OF TRANSPORTATION REQUIREMENTS FOR THE PACKAGING AND TRANSPORTATION
OF HAZARDOUS WASTE WOULD BE APPLICABLE TO THIS ALTERNATIVE.  COMPLIANCE WITH THESE ARARS WOULD
BE ACHIEVED BY UTILIZING A LICENSED HAZARDOUS WASTE TRANSPORTER.

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE EXCAVATION OF THE SITE SOILS AND SUBSEQUENT INCINERATION AND DISPOSAL OF THE TREATED SOILS
AT A RCRA FACILITY WOULD MEET THE SOIL REMEDIAL ACTION OBJECTIVES.  THE TOXICITY, MOBILITY AND
VOLUME OF THE SOIL CONTAMINANTS WOULD BE REDUCED.  PROTECTION OF HUMAN HEALTH AND THE
ENVIRONMENT WOULD BE ACHIEVED BY COMPLYING WITH THE IDENTIFIED ARARS FOR THIS ALTERNATIVE.

COST

THE CAPITAL COST ASSOCIATED WITH THIS ALTERNATIVE INCLUDE SITE PREPARATION AND RESTORATION AND
THE COST OF SOIL EXCAVATION, TRANSPORTATION AND INCINERATION.  BECAUSE OF THE RELATIVELY SHORT
IMPLEMENTATION PERIOD ASSOCIATED WITH THIS ALTERNATIVE, OPERATIONAL AND MAINTENANCE COSTS ARE
INCORPORATED IN THE CAPITAL COST.  THEREFORE, A PRESENT WORTH ANALYSIS HAS NOT BEEN PERFORMED
FOR THIS ALTERNATIVE.  THE ESTIMATED COST OF THIS ALTERNATIVE (BASED ON 45,000 CUBIC YARDS OF
SOIL) IS $100,100,000.00.  A DETAILED BREAKDOWN OF THE ESTIMATED COST ASSOCIATED WITH THIS
ALTERNATIVE ARE PRESENTED IN THE FINAL DRAFT FEASIBILITY STUDY REPORT.

#SCAA
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES



OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

GROUNDWATER TREATMENT

BOTH AIR STRIPPING (WITH CARBON ADSORPTION) OF EXTRACTED GROUNDWATER AND CARBON ADSORPTION OF
EXTRACTED GROUNDWATER WOULD DECREASE THE POTENTIAL THREAT TO CURRENT AND FUTURE USERS OF
CONTAMINATED GROUND WATER AT THE SITE OR DOWNGRADIENT OF THE SITE.  BOTH ALTERNATIVES WOULD BE
IMPLEMENTED UNTIL ARARS ARE MET IN THE AQUIFER.  IN ADDITION, EFFLUENT FROM THE TREATMENT SYSTEM
WILL MEET THE APPROPRIATE CRITERIA FOR THE CHOSEN DISCHARGE ALTERNATIVE.

DISCHARGE ALTERNATIVES

ALL OF THE DISCHARGE ALTERNATIVES CONSIDERED WOULD PROTECT HUMAN HEALTH AND THE ENVIRONMENT WITH
THE EXCEPTION OF DISCHARGING THE EFFLUENT TO MYERS CREEK.  PRELIMINARY ESTIMATES OF THE VOLUME
OF WATER TO BE DISCHARGED INDICATE THE SENSITIVE WETLANDS SURROUNDING MYERS CREEK WOULD BE
FLOODED DUE TO THE DISCHARGE.  THIS FLOODING WOULD DESTROY THE WETLANDS AND PERHAPS CAUSE OTHER
DAMAGE AS WELL.  IN LIGHT OF THIS, DISCHARGE TO MYERS CREEK HAS BEEN ELIMINATED AS AN OPTION.

SOURCE TREATMENT

THE GOAL AT THE SITE IS TO PROTECT GROUND WATER AT THE SITE FROM FURTHER DEGRADATION FROM THE
SOURCE AND THEREBY DIMINISH THE TIME REQUIRED TO REMEDIATE THE CONTAMINATED AQUIFER. 
INCINERATION OF THE SOURCE, ON OR OFF-SITE, AND EXCAVATION WITH OFF-SITE DISPOSAL WOULD PROVIDE
THE BEST OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT AT THIS SITE. ON-SITE THERMAL
DESORPTION WILL MEET THE CLEANUP GOALS ESTABLISHED FOR THE SITE AND WILL ALLOW FOR THE TREATMENT
OF ANY RESIDUAL CONTAMINATION THROUGH SOLIDIFICATION OF THE TREATED SOIL.  IN-SITU SOIL VACUUM
EXTRACTION HAS SHOWN GREAT POTENTIAL AS AN EFFECTIVE REMEDIATION TECHNIQUE FOR SOILS
CONTAMINATED WITH ORGANIC COMPOUNDS.  WHILE IT IS UNKNOWN WHETHER OR NOT CLEANUP CRITERIA FOR
SEMIVOLATILE ORGANIC COMPOUNDS CAN BE MET, IT IS VERY PROBABLE THAT THIS TECHNIQUE MAY ACHIEVE
ALL THE CLEANUP CRITERIA ESTABLISHED FOR THE SOIL CONTAMINATION AT THE SITE.  OVERALL,
INCINERATION WOULD PROVIDE THE MOST PROTECTION FOR HUMAN HEALTH AND THE ENVIRONMENT, HOWEVER,
ALL OF THE ALTERNATIVES WILL HAVE THE POTENTIAL TO MEET THE CLEANUP CRITERIA FOR THE
CONTAMINANTS IDENTIFIED FOR CLEANUP.

COMPLIANCE WITH ARARS

GROUNDWATER TREATMENT AND DISCHARGE, SOURCE TREATMENT

NO ALTERNATIVE REQUIRES A SEPARATE ARAR WAIVER.  ALL ALTERNATIVES MAY REQUIRE A "SOIL AND DEBRIS
TREATABILITY VARIANCE FOR REMEDIAL ACTIONS". EPA REGULATIONS PROVIDE THAT TREATABILITY VARIANCES
MAY BE ISSUED ON A SITE-SPECIFIC BASIS.  40 CFR 268.44(H).  THUS, THEY MAY BE APPROVED
SIMULTANEOUSLY WITH THE SELECTION OF A REMEDY IN A CERCLA RESPONSE ACTION IN THE ROD.  ALL OTHER
REMEDIAL ALTERNATIVES (EXCLUDING NO-ACTION) ARE EXPECTED TO MEET ARARS.

LONG-TERM EFFECTIVENESS AND PERMANENCE

GROUND WATER TREATMENT AND DISCHARGE

CARBON ADSORPTION AND AIR STRIPPING BOTH PROVIDE LONG-TERM EFFECTIVENESS AND PERMANENT SOLUTIONS
FOR GROUND WATER TREATMENT.

LONG-TERM EFFECTIVENESS OF THE DISCHARGED TREATED WATER IS BEST PROVIDED BY REINJECTION OR SPRAY
IRRIGATION BACK INTO THE WETLANDS AREA.  THIS WOULD MINIMIZE THE IMPACT ON THE WETLANDS OVER THE
LONG TERM.

SOURCE TREATMENT

SOIL VACUUM EXTRACTION PROVIDES FOR REMOVAL OF THE VOLATILE FRACTION OF THE CONTAMINANTS IN
SOIL.  THE LONG-TERM EFFECTIVENESS IS UNKNOWN, HOWEVER, IT HAS BEEN ESTABLISHED THAT SOIL VACUUM
EXTRACTION REMOVES LARGE QUANTITIES OF CONTAMINANTS AND WOULD THEREFORE PROVIDE A PERMANENT
SOLUTION.  THERMAL DESORPTION PROVIDES FOR LONG-TERM EFFECTIVENESS AND PERMANENCE SINCE THE
ORGANIC CONTAMINANTS ARE REMOVED FROM THE SOIL AND, IF NECESSARY, REMAINING CONTAMINANTS ARE
SOLIDIFIED.  ON-SITE INCINERATION OR EXCAVATION AND OFF-SITE TREATMENT/DISPOSAL WOULD ALSO



PROVIDE LONG-TERM EFFECTIVENESS AND PERMANENCE.

REDUCTION OF MOBILITY, TOXICITY, OR VOLUME

AIR STRIPPING INCREASES THE MOBILITY OF THE CONTAMINANTS AFTER THEIR EXTRACTION, ALLOWING IT TO
BE CAPTURED THROUGH THE CARBON ADSORPTION PHASE OF TREATMENT AND AS PART OF THE EMISSION
CONTROLS.  CARBON ADSORPTION REDUCES THE MOBILITY OF CONTAMINANTS BY CAPTURING IT IN THE
TREATMENT PROCESS.

SOURCE TREATMENT

INCINERATION DESTROYS THE CONTAMINANTS, THEREBY ELIMINATING TOXICITY AND MOBILITY, AND REDUCING
VOLUME.  SOIL VACUUM EXTRACTION AND THERMAL DESORPTION DO NOT AFFECT TOXICITY IN AND OF
THEMSELVES, HOWEVER THE TREATMENT OF THE REMOVED CONTAMINANTS EFFECTIVELY DESTROY THE
CONTAMINANTS.  THEY BOTH INCREASE MOBILITY BY TRANSFERRING CONTAMINANTS TO THE AIR, THEREBY
REDUCING THEIR VOLUME IN THE SOIL.  MOBILITY OF THE CONTAMINANTS IN AIR FOR ALL THE ALTERNATIVES
CAN BE CONTROLLED BY REQUIRING STRICT EMISSION CONTROL PROCEDURES AS PART OF THE REMEDY.
OFF-SITE DISPOSAL OF WASTES DOES NOT AFFECT THE INHERENT TOXICITY, MOBILITY, OR VOLUME OF THE
WASTE.

SHORT-TERM EFFECTIVENESS

GROUND WATER TREATMENT AND DISCHARGE

BOTH AIR STRIPPING AND CARBON ADSORPTION MAY HAVE THE FOLLOWING SHORT-TERM EFFECTS:

• RISKS TO WORKERS FROM EXPOSURE TO DRILLING FLUIDS AND SOIL DURING THE INSTALLATION
OF THE GROUND WATER EXTRACTION WELLS.

• RISKS TO WORKERS AND ENVIRONMENT FROM RELEASE OF CONTAMINATED WATER BECAUSE OF
ACCIDENTAL SPILLAGE.

• RISKS TO WORKERS, ENVIRONMENT AND NEARBY MEMBERS OF THE PUBLIC FROM UNCONTROLLED
EMISSIONS.

THE REMEDIAL DESIGN WILL INCLUDE ALL NECESSARY MEASURES TO MINIMIZE POTENTIAL ADVERSE SHORT-TERM
EFFECTS ON PUBLIC HEALTH OR THE ENVIRONMENT.

SOURCE TREATMENT

ALL ALTERNATIVES WITH THE EXCEPTION OF IN-SITU SOIL VACUUM EXTRACTION REQUIRE EXCAVATION OF
CONTAMINATED SOILS AND HAVE SHORT-TERM IMPACTS ON THE ENVIRONMENT DUE TO THE RELEASE OF ORGANIC
CONTAMINANTS (VOCS) INTO THE AIR.  SOIL VACUUM EXTRACTION, THERMAL DESORPTION AND INCINERATION  
MAY HAVE SHORT-TERM IMPACTS DUE TO EMISSIONS FROM THE VARIOUS SYSTEMS.

OFF-SITE DISPOSAL OF CONTAMINATED SOILS OR OFF-SITE INCINERATION OF THESE WASTES INVOLVE
TRANSPORTATION OF THE WASTE, INCREASING SHORT-TERM RISK TO POPULATIONS ALONG THE TRANSPORT
ROUTE.

IMPLEMENTABILITY

GROUNDWATER TREATMENT AND DISCHARGE

AIR STRIPPING AND CARBON ADSORPTION ARE BOTH PROVEN TECHNOLOGIES. TREATMENT SYSTEMS AND VENDORS
ARE READILY AVAILABLE AND NO IMPEDIMENT TO IMPLEMENTATION OF EITHER ALTERNATIVE IS FORESEEN.

DISCHARGE TO THE CONGAREE RIVER, TWO TO THREE MILES AWAY, WOULD BE DIFFICULT TO ACHIEVE AND TO
MAINTAIN OVER THE TIME ESTIMATED TO COMPLETE THE GROUNDWATER TREATMENT.  SPRAY IRRIGATION AND
INJECTION INTO THE SUBSURFACE ARE BOTH IMPLEMENTABLE AT THE SITE.

SOURCE TREATMENT

SOIL VACUUM EXTRACTION IS A RELATIVELY NEW TECHNOLOGY, BUT IT IS EXPECTED TO BE FULLY



IMPLEMENTABLE.  THIS TECHNOLOGY IS EXPECTED TO BE THE MOST EASILY IMPLEMENTED DUE TO A MINIMAL
NECESSITY FOR INTRUSIVE ACTIVITIES.  ADDITIONALLY, VERY FEW MATERIALS HANDLING DIFFICULTIES ARE
ANTICIPATED.  INCINERATION IS A PROVEN TECHNOLOGY.  ON-SITE INCINERATION OFTEN INVOKES A
NEGATIVE REACTION FROM LOCAL CITIZENS.  ON-SITE THERMAL DESORPTION AND INCINERATION ARE SUBJECT
TO SUBSTANTIVE BUT NOT TO ADMINISTRATIVE REQUIREMENTS, AND ARE FULLY IMPLEMENTABLE.  EXCAVATION 
AND OFF-SITE INCINERATION MAY BE DIFFICULT TO IMPLEMENT DUE TO AVAILABILITY OF INCINERATOR
CAPACITY IN SOUTH CAROLINA.  OFF-SITE DISPOSAL OF THE CONTAMINATED SOIL IS IMPLEMENTABLE.

COST-EFFECTIVENESS

IN-SITU SOIL VACUUM EXTRACTION IS THE MOST COST-EFFECTIVE REMEDY.  ALL COST ESTIMATES FOR
REMEDIES INVOLVING EXCAVATION IN THE FEASIBILITY STUDY REPORT ARE BASED ON AN ESTIMATED 45,000
CUBIC YARDS OF SOIL TO BE REMEDIATED.  THIS ESTIMATE IS VERY HIGH.  AN INDEPENDENT CALCULATION
OF THE VOLUME OF SOIL CONTAMINATED AT CONCENTRATIONS GREATER THAN THE CLEANUP CRITERIA RESULTED
IN AN ESTIMATE OF APPROXIMATELY 23,000 CUBIC YARDS.  THIS INDEPENDENT ESTIMATE WAS PREPARED BY
RAI, THE EPA OVERSIGHT CONTRACTOR.  THE ACTUAL COSTS FOR ALL REMEDIES REQUIRING EXCAVATION AND
TREATMENT WOULD BE LOWER THAN GIVEN IN THE FEASIBILITY STUDY FOR LESS VOLUME.  DETAILED
ESTIMATED COSTS (BASED ON 45,000 CUBIC YARDS OF SOIL) ARE AS FOLLOWS:

GROUNDWATER TREATMENT

   NO ACTION ALTERNATIVE                  $  .76M
   CARBON ADSORPTION                      $ 16.10M
   AIR STRIPPING                          $ 4.34M

DISCHARGE ALTERNATIVES

   SUBSURFACE INFILTRATION                $  .16M
   MYERS CREEK                            $  .42M
   SURFACE IRRIGATION                     $  .45M
   CONGAREE RIVER DISCHARGE               $ 3.32M

SOURCE TREATMENTS

   IN-SITU SOIL VACUUM EXTRACTION         $ 1.07M
   ON-SITE INCINERATION WITH              $ 28.26M
   STABILIZATION OF TREATED SOILS
   ON-SITE THERMAL DESORPTION WITH        $ 18.25M
   STABILIZATION OF TREATED SOILS
   OFF-SITE DISPOSAL OF CONTAMINATED      $ 20.70M
   SOILS
   OFF-SITE THERMAL TREATMENT OF          $100.10M
   CONTAMINATED SOILS

THE CARBON ADSORPTION ALTERNATIVE PROVIDES THE SAME BENEFIT AS THE AIR STRIPPING ALTERNATIVE YET
COSTS A GREAT DEAL MORE.

THEREFORE, THE AIR STRIPPING ALTERNATIVE IS THE MOST COST-EFFECTIVE ALTERNATIVE FOR TREATMENT OF
THE CONTAMINATED GROUNDWATER AT THE SITE.

REINJECTION OF GROUNDWATER IS THE LEAST EXPENSIVE OF THE DISCHARGE ALTERNATIVES.  THIS
ALTERNATIVE WILL ALSO HELP MITIGATE ANY POTENTIAL IMPACTS TO THE SURROUNDING WETLANDS. 
SUBSURFACE INJECTION OF THE TREATED WATER IS A COST-EFFECTIVE ALTERNATIVE.

SOIL VACUUM EXTRACTION IS THE MOST COST-EFFECTIVE ALTERNATIVE, ASSUMING ALL ARARS CAN BE MET. 
THE BENEFITS PROVIDED BY THE OTHER ALTERNATIVES AS COMPARED TO THIS IN-SITU ALTERNATIVE DO NOT
JUSTIFY ADDITIONAL EXPENDITURE.  THE IN-SITU SOIL VACUUM EXTRACTION ALTERNATIVE IS MORE
COST-EFFECTIVE THAN THE OTHER ALTERNATIVES PRIMARILY BECAUSE IT PROVIDES AN EQUAL BENEFIT FOR
LESS COST.  LONG-TERM EFFECTIVENESS, PERMANENCE, AND PROTECTIVENESS ARE ACHIEVED, AND REDUCTION
OF TOXICITY, MOBILITY AND VOLUME IS ACHIEVED.

STATE ACCEPTANCE



THE STATE OF SOUTH CAROLINA HAS INDICATED THEY WILL NOT CONCUR WITH A REMEDY THAT DOES NOT
INCLUDE SOME TYPE OF TREATMENT FOR INORGANIC COMPOUNDS.  ALL THE EXCAVATION AND TREATMENT
ALTERNATIVES ARE ACCEPTABLE TO THE STATE IF THEY INCLUDE TREATMENT OF RESIDUAL METALS
CONTAMINATION. THE STATE HAS INDICATED THAT SOIL VACUUM EXTRACTION IS UNACCEPTABLE TO THE STATE. 
THE STATE HAS ALSO STIPULATED THAT THEY WILL NOT CONCUR WITH A ROD UNLESS GIVEN ASSURANCES THAT
ADDITIONAL GROUNDWATER INVESTIGATION IS CONDUCTED.  ADDITIONAL GROUNDWATER STUDIES, INCLUDING
THE INSTALLATION OF TWO DEEP WELLS, WILL BE NECESSARY DURING THE REMEDIAL DESIGN DEVELOPMENT TO
FURTHER DEFINE THE CONTAMINATION.

COMMUNITY ACCEPTANCE

THE PUBLIC MEETING WAS WELL-ATTENDED.  LOCAL CITIZENS VOICED CONCERNS OVER THE AGENCY'S
TIMETABLE AND URGED RAPID ACTION AT THE SITE.  WRITTEN COMMENTS WERE RECEIVED FROM THE BLUFF
ROAD GROUP, REPRESENTATIVES OF A LOCAL CITIZEN'S GROUP AND FROM THE SOUTH CAROLINA DEPARTMENT OF
HEALTH AND ENVIRONMENTAL CONTROL.  THE LATTER COMMENTS ARE DESCRIBED UNDER "STATE ACCEPTANCE". 
THE PRIVATE CITIZENS VOICED A PREFERENCE FOR OFF-SITE INCINERATION.  IT IS LIKELY THE AGENCY'S
CHOSEN ALTERNATIVE WILL BE READILY ACCEPTED BY THE PUBLIC.  A MORE DETAILED RESPONSE TO ALL
COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD IS PROVIDED IN THE RESPONSIVENESS SUMMARY.

#SR
SELECTED REMEDY

THE REMEDY SELECTED FOR THIS SITE IS:

• EXTRACTION AND ON-SITE TREATMENT BY AIR STRIPPING OF CONTAMINATED GROUND WATER AT
THE SITE

• IN-SITU SOIL VACUUM EXTRACTION OF CONTAMINATED SOILS AT THE SITE

• MONITORING

• SUBSURFACE INJECTION OF TREATED WATER

THIS REMEDY WILL ATTAIN A (10-6) CANCER RISK LEVEL AS IT REMOVES THE SOURCE OF THE GROUNDWATER
CONTAMINATION AS WELL AS THE CONTAMINATED GROUNDWATER.

#DRA
DESCRIPTION OF RECOMMENDED ALTERNATIVE

GROUNDWATER TREATMENT AND DISCHARGE

THIS ALTERNATIVE CONSISTS OF A COMBINATION OF GROUND WATER EXTRACTION AND GROUND WATER
TREATMENT.  CONTAMINATED GROUND WATER WOULD BE EXTRACTED FROM THE UPPER AQUIFER BY INSTALLING
RECOVERY WELLS.  GROUND WATER TREATMENT WOULD BE ACCOMPLISHED BY MEANS OF AIR STRIPPING TOWERS,  
FOLLOWED BY A GRANULAR ACTIVATED CARBON (GAC) SYSTEM.  THE MORE VOLATILE CONSTITUENTS IN GROUND
WATER WOULD BE REMOVED BY AIR STRIPPING, WHILE SEMI-VOLATILES WOULD BE REMOVED BY THE GAC
SYSTEM.  A PRETREATMENT PROCESS, SUCH AS PRECIPITATION OR FLOCCULATION, MAY BE NECESSARY TO
REMOVE METALS FROM THE GROUND WATER PRIOR TO TREATMENT BY AIR STRIPPING AND GAC.  THE NEED FOR
ANY SUCH PRETREATMENT PROCESS WOULD BE EVALUATED AS PART OF THE REMEDIAL DESIGN ACTIVITIES.

THE GROUND WATER EXTRACTION SYSTEM WOULD CONSIST OF A COMBINATION OF RECOVERY WELLS LOCATED
WITHIN THE CONTAMINANT PLUME, AND AT THE PERIPHERY OF THE PLUME.  RECOVERY WELLS WOULD BE PLACED
IN THE MORE HIGHLY CONTAMINATED ZONE OF THE PLUME TO FACILITATE RAPID REMOVAL OF ORGANICS.  THE
PERIPHERY WELLS WOULD BE USED TO LIMIT EXPANSION OF THE PLUME.

THE EXTRACTION SYSTEM INCLUDING NUMBER, LOCATION, AND CONFIGURATION OF WELLS WOULD BE DEVELOPED
DURING THE REMEDIAL DESIGN.  PUMP TESTS AND GROUND WATER MODELING WOULD BE REQUIRED FOR THE
DESIGN OF THE EXTRACTION SYSTEM.  FOR THE PURPOSE OF THIS ANALYSIS, FOUR EXTRACTION WELLS AND A
TOTAL FLOW OF 100 GPM WERE USED.  THE PUMPING RATE IS A CONSERVATIVE VALUE BASED ON DATA FROM
THE RI.

THE GROUND WATER FROM THE EXTRACTION WELLS WOULD BE PUMPED INTO A SURGE TANK BEFORE IT IS FED TO
THE AIR STRIPPING SYSTEM.  THE AIR STRIPPING SYSTEM WOULD CONSIST OF TWO TOWERS ARRANGED IN



SERIES.  BOTH TOWERS WOULD HAVE 12 FEET OF PACKING MATERIAL, 30 INCHES IN DIAMETER AND USE HIGH
AIR-TO-WATER RATIOS.

PRIOR TO TREATMENT, THE EXTRACTED GROUND WATER WOULD CONTAIN THE COMPOUNDS IDENTIFIED IN TABLES
1 AND 2 AT THE MEASURED MAXIMUM CONCENTRATION SHOWN IN COLUMN 1.  CONTAMINANT CONCENTRATIONS
SHOULD STEADILY DECREASE FROM THESE LEVELS.  ACTUAL TREATMENT SYSTEM INFLUENT COMPOSITION WOULD
BE DEFINED DURING REMEDIAL DESIGN.

AIR STRIPPING CAN EFFECTIVELY REMOVE MOST OF THE CONTAMINANTS FOUND IN GROUND WATER AT THE BLUFF
ROAD SITE (GOLDER, 1986).  THE EXCEPTIONS WOULD BE 2-CHLOROPHENOL AND PHENOLS WHICH WOULD BE
REMOVED BY ADSORPTION ON THE GAC.

AFTER AIR STRIPPING, THE GROUND WATER WOULD BE PUMPED THROUGH CARTRIDGE FILTERS AND TWO CARBON
BEDS, ALSO ARRANGED IN SERIES.  WHEN THE CARBON IN THE FIRST BED IS SPENT, IT WOULD BE REPLACED. 
A VALVE ON THE ADSORPTION SYSTEM WOULD THEN BE SWITCHED TO REVERSE THE ORDER OF THE BEDS IN THE
SERIES.  THE BEDS ARE SIZED SO THAT CARBON WOULD BE EXPECTED TO BE REPLACED EVERY 4 TO 6 WEEKS. 
THE SYSTEM WOULD BE AUTOMATED AND DESIGNED FOR UNATTENDED OPERATION.  THE FINAL DESIGN OF THE
GROUND WATER EXTRACTION SYSTEM, AIR STRIPPER, AND GAC SYSTEMS WOULD REQUIRE ADDITIONAL DATA
COLLECTION PRIOR TO DESIGN.

AS A RESULT OF GROUND WATER EXTRACTION AND TREATMENT, A DISCHARGE STREAM OF TREATED GROUND WATER
WOULD BE GENERATED.  AS A BEST ENGINEERING JUDGEMENT BASED ON AVAILABLE DATA, THE VOLUMETRIC
FLOW OF THE DISCHARGE STREAM IS ASSUMED TO BE 144,000 GALLONS PER DAY BASED ON 100 GPM GROUND
WATER RECOVERY SYSTEM OPERATING 24 HOURS PER DAY.  MORE PRECISE GROUND WATER WITHDRAWAL AND
DISCHARGE VALUES WOULD BE DETERMINED AS PART OF THE REMEDIAL DESIGN.

INFILTRATION GALLERIES ARE A PROVEN AND VIABLE ALTERNATIVE FOR EFFLUENT DISCHARGE.  THE PROCESS
INVOLVES THE USE OF DRAINS, TRENCHES AND/OR PIPING TO INTRODUCE THE TREATED GROUND WATER INTO
THE VADOSE ZONE WHERE IT IS ALLOWED TO PERCOLATE INTO THE SOIL.  THERE ARE TWO BASIC TYPES OF
INFILTRATION GALLERIES, HORIZONTAL AND VERTICAL.  THE HORIZONTAL SYSTEM USES TRENCHES LINED WITH
GRAVEL OR PERFORATED PIPING TO INTRODUCE THE GROUND WATER INTO THE VADOSE ZONE.  VERTICAL
INFILTRATION USES VERTICAL PERFORATED PIPING WITH APPROPRIATE PACKING MATERIALS TO ALLOW RADIAL  
INFILTRATION OVER THE DEPTH OF THE VADOSE ZONE.

DISCHARGE LIMITATIONS FOR SUBSURFACE INFILTRATION OF THE TREATED GROUND WATER WILL BE THE
CLEANUP CRITERIA.  THIS EFFLUENT DISCHARGE OPTION WOULD ESTABLISH THE DISCHARGE DESIGN
REQUIREMENTS FOR THE GROUND WATER TREATMENT SYSTEM.

THE EFFECTIVENESS OF THIS METHOD IS DEPENDENT ON VADOSE ZONE ACCEPTANCE OF THE TREATED WATER.  A
PRELIMINARY ASSESSMENT OF INFILTRATION RATES BASED ON AQUIFER AND NEAR AQUIFER VADOSE ZONE SOIL
CLASSIFICATION INDICATES THAT THIS TECHNOLOGY WOULD BE FEASIBLE FOR THE BLUFF ROAD SITE.

PERCOLATION TESTING MUST BE PERFORMED TO DETERMINE PERMISSIBLE APPLICATION RATES OF TREATED
GROUND WATER AND TO ESTABLISH THE MOST APPROPRIATE PROCESS ALTERNATIVE (I.E., HORIZONTAL OR
VERTICAL).  THE INFILTRATION GALLERY MUST BE LOCATED SO THAT RECHARGE TO THE AQUIFER DOES NOT
INTERFERE WITH THE PERFORMANCE OF THE EXTRACTION SYSTEM (HYDRAULIC CONTROL).  THESE
CONSIDERATIONS CAN BE ADDRESSED ADEQUATELY IN DESIGN.  THE BASIS FOR CONCEPTUAL COST EVALUATION
IS A HORIZONTAL INFILTRATION GALLERY.  THE ESTIMATED INFILTRATION AREA REQUIRED WAS DETERMINED
USING THE LOWEST PERMEABILITY DETERMINED BY PERFORMING SLUG TESTS ON SHALLOW WELLS IN THE UPPER
AQUIFER (9.27 X (10-4) CM/SEC). THIS EQUATES TO AN ESTIMATED PERMISSIBLE APPLICATION RATE OF 50
GALLONS/DAY/SQUARE FEET WITH AN ESTIMATED FLOW RATE OF 100 GPM, APPROXIMATELY 3000 FEET OF
INFILTRATION TRENCHES WOULD BE REQUIRED FOR HORIZONTAL INFILTRATION.  THE INFILTRATION TRENCHES
WOULD BE DISTRIBUTED OVER AN AREA OF APPROXIMATELY 15,000 SQUARE FEET.  THIS IS BASED ON A
TRENCH WIDTH OF APPROXIMATELY 2 FEET AND TRENCH SPACING OF APPROXIMATELY 7.5 FEET (CENTER TO
CENTER).  AGAIN, PERMISSIBLE APPLICATION RATES WOULD HAVE TO BE CONFIRMED DURING REMEDIAL
DESIGN.

SOURCE REMEDIATION

THE VACUUM EXTRACTION SYSTEM WOULD CONSIST OF AIR VACUUM WELLS INSTALLED IN THE UNSATURATED
ZONE.  A PUMP AND MANIFOLD SYSTEM OF PVC PIPES WILL BE USED FOR APPLYING A VACUUM ON THE AIR
WELLS WHICH FEED AN IN-LINE WATER REMOVAL SYSTEM, AND AN IN-LINE VAPOR PHASE CARBON ADSORPTION  
SYSTEM FOR VOC REMOVAL.  ONCE THE WELL SYSTEM HAS BEEN INSTALLED AND THE VACUUM BECOMES FULLY



ESTABLISHED IN THE SOIL COLUMN, VOCS ARE DRAWN OUT OF THE SOIL AND THROUGH THE VACUUM WELLS. 
THIS TREATMENT TECHNOLOGY HAS BEEN PROVEN EFFECTIVE AT TREATING SOILS THAT CONTAIN ELEVATED
LEVELS OF ORGANIC CONTAMINANTS.  PRIOR TO INITIATION OF THIS REMEDIAL ALTERNATIVE, SUPPLEMENTARY
SOIL SAMPLING WOULD BE PERFORMED TO ADEQUATELY DELINEATE THE AERIAL EXTENT OF THE NECESSARY
VACUUM INFLUENCE AREAS.

PROCESS DESCRIPTION

SOIL VACUUM EXTRACTION AS PROPOSED HEREIN IS AN IN-SITU TREATMENT PROCESS USED TO CLEAN UP SOILS
THAT CONTAIN VOLATILE AND SOME SEMI-VOLATILE ORGANIC COMPOUNDS.  THE PROCESS UTILIZES EXTRACTION
WELLS TO INDUCE A VACUUM ON SUBSURFACE SOILS.  THE SUBSURFACE VACUUM PROPAGATES LATERALLY,
CAUSING IN-SITU VOLATILIZATION OF COMPOUNDS THAT ARE ADSORBED TO SOILS.  VAPORIZED COMPOUNDS AND
SUBSURFACE AIR MIGRATE RAPIDLY TO EXTRACTION WELLS, ESSENTIALLY AIR STRIPPING THE SOILS
IN-PLACE.

A VACUUM EXTRACTION SYSTEM CONSISTS OF A NETWORK OF AIR WITHDRAWAL (OR VACUUM) WELLS INSTALLED
IN THE UNSATURATED ZONE.

A PUMP AND MANIFOLD SYSTEM OF PVC PIPES IS USED FOR APPLYING A VACUUM ON THE AIR WELLS WHICH
FEED AN IN-LINE WATER REMOVAL SYSTEM, AND AN IN-LINE VAPOR PHASE CARBON ADSORPTION SYSTEM FOR
VOC REMOVAL.  VACUUM WELLS CAN BE INSTALLED VERTICALLY TO THE FULL DEPTH OF THE CONTAMINATED
UNSATURATED ZONE.  VERTICAL WELLS WERE SELECTED DUE TO THE DEPTH OF THE SOIL STRATA REQUIRING
REMEDIATION, GEOTECHNICAL CONDITIONS, AND THE DEPTH TO GROUNDWATER.

ONCE THE WELL SYSTEM HAS BEEN INSTALLED AND THE VACUUM BECOMES FULLY ESTABLISHED IN THE SOIL
COLUMN, VOCS WOULD BE DRAWN OUT OF THE SOIL AND THROUGH THE VACUUM WELLS.  IN ALL SOIL VACUUM
EXTRACTION OPERATIONS, THE DAILY VOC REMOVAL RATES EVENTUALLY DECREASE AS VOLATILES ARE
RECOVERED FROM THE SOIL.  THIS OCCURS SINCE VOLATILE RECOVERY DECREASES THE VOC CONCENTRATION IN
THE SOIL, AND CONSEQUENTLY REDUCES THE DIFFUSION RATE OF VOLATILES FROM THE SOIL.  VOLATILES IN
THE AIR STREAM ARE REMOVED BY THE CARBON ADSORPTION SYSTEM OR DESTROYED BY FUME INCINERATION,
AFTER WHICH THE CLEANED AIR IS DISCHARGED TO THE ATMOSPHERE.

THE APPLICATION OF SOIL VACUUM EXTRACTION TO THE UNSATURATED ZONE REMEDIATION IS A MULTI-STEP
PROCESS.  SPECIFICALLY, FULL-SCALE VACUUM EXTRACTION SYSTEMS ARE DESIGNED WITH THE AID OF
LABORATORY AND PILOT-SCALE VOC STRIPPING TESTS.  FURTHER TESTING WOULD BE PERFORMED AS PART OF
REMEDIAL DESIGN.

COST OF RECOMMENDED ALTERNATIVE

GROUNDWATER TREATMENT AND DISCHARGE

THE PRESENT WORTH COST OF THE AIR STRIPPING ALTERNATIVE WOULD BE APPROXIMATELY $4,339,500.  THIS
COST WOULD INCLUDE A CAPITAL COST OF $1,012,000 FOR CONSTRUCTION OF THE GROUNDWATER EXTRACTION
SYSTEM, THE TREATMENT UNITS, A TREATED WATER DISCHARGE SYSTEM, AND ALL ASSOCIATED PIPING.  THIS
COST ALSO INCLUDES ANNUAL EXPENDITURES FOR OPERATION AND UPKEEP OF THE SYSTEM OF $306,875.  THE
TOTAL OF THE ANNUAL COSTS OVER 16 YEARS, USING A 5 PERCENT DISCOUNT RATE IS $3,326,500.

THE PRESENT WORTH COST OF THE INFILTRATION GALLERY/REINJECTION DISCHARGE ALTERNATIVE IS
APPROXIMATELY $165,484.

THE ESTIMATED TOTAL COST FOR THE SOIL VACUUM EXTRACTION SYSTEM WITH VAPOR PHASE CARBON
ADSORPTION WOULD BE APPROXIMATELY $1,070,000.  THIS CAPITAL COST INCLUDES THE ANTICIPATED O&M
EXPENDITURES SINCE THIS REMEDIAL ACTION IS NOT EXPECTED TO LAST OVER 2 YEARS.

CAPITAL COST WOULD INCLUDE CONSTRUCTION OF THE SOIL VAPOR EXTRACTION SYSTEM, VAPOR TREATMENT
SYSTEM, AND ALL ASSOCIATED PIPING/MECHANICAL FACILITIES.

THE TOTAL PRESENT WORTH COST FOR THE REMEDIAL ACTION IS $5,574,984 BASED ON THE INFORMATION IN
THE FEASIBILITY STUDY REPORT.  A DETAILED COST BREAKDOWN FOR EACH ALTERNATIVE AND THE SELECTED
REMEDY IS GIVEN IN THE TABLES AT THE END OF CHAPTER 5 IN THE FEASIBILITY STUDY REPORT.

SCHEDULE



THE REMEDIAL DESIGN IS TO BEGIN IN THE WINTER/SPRING OF 1991 AND BE COMPLETED NO LATER THAN ONE
YEAR LATER.  CONSTRUCTION OF THE REMEDIAL ACTION SHOULD BEGIN IN JANUARY 1992.

FUTURE ACTIONS

AFTER GROUNDWATER REMEDIATION SHUTDOWN, A POST CLOSURE GROUNDWATER MONITORING PROGRAM IS TO BE
INITIATED TO DETERMINE THE PERMANENCE OF REMEDIATION.  NO OTHER REMEDIAL ACTIONS, OTHER THAN
THOSE DESCRIBED HEREIN, ARE ANTICIPATED IN THE FUTURE AT THIS SITE.  THE SELECTED REMEDY
ADDRESSES ALL KNOWN AREAS OF CONTAMINATION AT THE SITE.

#STAD
STATUTORY DETERMINATIONS

THE SELECTED REMEDY SATISFIES THE REQUIREMENTS OF SECTION 121 OF CERCLA.

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE SELECTED REMEDY WILL PERMANENTLY TREAT THE GROUNDWATER AND SOIL AND REMOVES OR MINIMIZES THE
POTENTIAL RISKS ASSOCIATED WITH THE WASTES. DERMAL, INGESTION, AND INHALATION CONTACT WITH SITE
CONTAMINANTS WOULD BE ELIMINATED, AND RISKS POSED BY CONTINUED GROUNDWATER CONTAMINATION WOULD
BE REDUCED.

ATTAINMENT OF ARARS

THIS ALTERNATIVE WILL COMPLY WITH ARARS.

THIS ALTERNATIVE WILL COMPLY WITH THE SUBSTANTIVE TECHNICAL REQUIREMENTS OF THE CLEAN AIR ACT 40
CFR PART 50 CONCERNING PARTICULATES AND VOLATILE ORGANIC EMISSIONS DURING EXCAVATION.

COST-EFFECTIVENESS

THE GROUNDWATER AND SOURCE REMEDIATION TECHNOLOGIES ARE MORE COST-EFFECTIVE THAN THE OTHER
ALTERNATIVES CONSIDERED PRIMARILY BECAUSE THEY PROVIDE GREATER BENEFIT FOR THE COST.

UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES OR RESOURCE RECOVERY
TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE

THE RECOMMENDED ALTERNATIVE REPRESENTS THE MAXIMUM EXTENT TO WHICH PERMANENT SOLUTIONS AND
TREATMENT CAN BE PRACTICABLY UTILIZED FOR THIS ACTION.

PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

THE PREFERENCE FOR TREATMENT IS SATISFIED BY THE USE OF A VACUUM EXTRACTION SYSTEM TO REMOVE
CONTAMINATION FROM SOIL AT THE SITE AND THE USE OF AIR STRIPPING TO TREAT CONTAMINATED GROUND
WATER AT THE SITE. THE PRINCIPAL THREATS AT THE SITE WILL BE MITIGATED BY USE OF THESE TREATMENT
TECHNOLOGIES.

#RS
RESPONSIVENESS SUMMARY

THIS COMMUNITY RELATIONS RESPONSIVENESS SUMMARY IS DIVIDED INTO THE FOLLOWING SECTIONS:

OVERVIEW:     THIS SECTION DISCUSSES EPA'S PREFERRED ALTERNATIVES FOR REMEDIAL ACTION.

BACKGROUND:   THIS SECTION PROVIDES A BRIEF HISTORY OF COMMUNITY INTEREST AND CONCERNS RAISED
              DURING REMEDIAL PLANNING AT THE SCRDI BLUFF ROAD SITE.

PART I:       THIS SECTION PROVIDES A SUMMARY OF COMMENTOR'S MAJOR ISSUES AND CONCERNS, AND
              EXPRESSLY ACKNOWLEDGES AND RESPONDS TO THOSE RAISED BY THE LOCAL COMMUNITY. 
              "LOCAL COMMUNITY" MAY INCLUDE LOCAL HOME OWNERS, BUSINESSES, THE MUNICIPALITY, AND
              NOT INFREQUENTLY, POTENTIALLY RESPONSIBLE PARTIES (PRPS).

PART II:      THIS SECTION PROVIDES A COMPREHENSIVE RESPONSE TO ALL SIGNIFICANT COMMENTS AND IS



              COMPRISED PRIMARILY OF THE SPECIFIC LEGAL AND TECHNICAL QUESTIONS RAISED DURING
              THE PUBLIC COMMENT PERIOD.  IF NECESSARY, THIS SECTION WILL ELABORATE WITH
              TECHNICAL DETAIL ON ANSWERS COVERED IN PART I.

ANY POINTS OF CONFLICT OR AMBIGUITY BETWEEN INFORMATION PROVIDED IN PARTS I AND II OF THIS
RESPONSIVENESS SUMMARY WILL BE RESOLVED IN FAVOR OF THE DETAILED TECHNICAL PRESENTATION
CONTAINED IN PART II.

OVERVIEW

EPA PUBLISHED ITS PROPOSED PLAN IN APRIL, 1990 AND PRESENTED ITS PREFERRED TREATMENT
ALTERNATIVES FOR THE SCRDI BLUFF ROAD SITE, LOCATED IN RICHLAND COUNTY, SOUTH CAROLINA ON APRIL
10, 1990.  EPA'S RECOMMENDED ALTERNATIVES ADDRESSED SOIL AND GROUND WATER CONTAMINATION BY
PROPOSING A GROUND WATER COLLECTION AND AIR STRIPPING TREATMENT COMBINED WITH A SOIL EXTRACTION
AND THERMAL TREATMENT METHOD.  EACH RECOMMENDED ALTERNATIVE IS BRIEFLY DESCRIBED BELOW.

EPA'S PREFERRED ALTERNATIVE FOR ADDRESSING GROUND WATER CONTAMINATION INVOLVES EXTRACTING OR
REMOVING CONTAMINATED WATER FROM THE UPPER AQUIFER USING WELLS AND TREATING THE CONTAMINATED
WATER BY AIR STRIPPING.  AIR STRIPPING IS A PROCESS BY WHICH AIR IS FORCED THROUGH CONTAMINATED
WATER, CAUSING VOLATILE ORGANIC COMPOUNDS TO EVAPORATE. ORGANIC COMPOUNDS WOULD BE TREATED WITH
A CARBON ADSORPTION TREATMENT, WHICH USES GRANULAR ACTIVATED CARBON TO REMOVE ORGANIC
CONTAMINANTS FOUND IN THE WATER.  ONCE THIS PROCESS IS COMPLETED, EXTRACTED GROUND WATER WOULD
BE REINJECTED INTO THE GROUND.

EPA'S RECOMMENDED ALTERNATIVE FOR TREATING SOIL CONTAMINATION THAT WAS PRESENTED TO THE PUBLIC
INVOLVED EXCAVATING THE SITE SOILS AND TREATING THE SOILS ON-SITE USING LOW TEMPERATURE THERMAL
DESORPTION.  THIS TREATMENT METHOD ALLOWS MOISTURE AND ORGANIC COMPOUNDS TO VAPORIZE AND ESCAPE
FROM THE SOIL.  ONCE THIS PROCESS IS COMPLETED, THE SOIL WOULD BE DISCHARGED INTO A MILL WHERE
WATER WOULD BE ADDED TO IT TO REDUCE DUSTING PROBLEMS.  THE TREATED SOIL WOULD THEN BE RETURNED
TO THE SITE.

THE COMMUNITY IN GENERAL PREFERS THE REMOVAL OF CONTAMINANTS TO A DISPOSAL FACILITY OFF-SITE. 
THERE WERE NO SPECIFIC COMPLAINTS DIRECTED TOWARD THE PREFERRED TREATMENT FOR GROUNDWATER SINCE
THE RESIDENTS ARE CONCERNED ABOUT THE IMPACT OF THE CONTAMINATED AQUIFER ON LOCAL WELLS. PRPS
DISAGREED WITH THE PREFERRED ALTERNATIVE FOR TREATMENT OF SOILS, CITING A LESS COSTLY SOIL
TREATMENT ALTERNATIVE, IN-SITU SOIL VENTING, AS THEIR PREFERENCE.  THE STATE ENFORCEMENT AGENCY,
SCDHEC, IS IN AGREEMENT WITH EPA'S PREFERRED CHOICE FOR SOILS AND GROUNDWATER, BUT DISAGREED
WITH CLEANUP CRITERIA PROPOSED FOR SOILS.

THE ALTERNATIVE PRESENTED IN THE RECORD OF DECISION FOR TREATING SOIL CONTAMINATION IS SOIL
VACUUM EXTRACTION.  THIS CHANGE WAS BASED ON THE RESULTS OF A PILOT TEST CONDUCTED AT THE SITE
WHICH DEMONSTRATED THAT THE CONTAMINANTS IN SOILS CAN BE REMOVED BY SOIL VACUUM EXTRACTION.

BACKGROUND

EPA'S MOST RECENT COMMUNITY RELATIONS EFFORTS INCLUDED AN AVAILABILITY SESSION HELD IN NOVEMBER
1989 TO PRESENT THE REMEDIAL INVESTIGATION STUDY RESULTS; RELEASE OF A FACT SHEET DETAILING
CLEANUP OPTIONS IN APRIL 1990; AND, A PUBLIC MEETING THAT WAS HELD ON APRIL 10, 1990.
APPROXIMATELY 60 PEOPLE ATTENDED THE PUBLIC MEETING.

SITE INFORMATION REPOSITORIES CONTAIN THE RI/FS REPORT AND OTHER RELEVANT DOCUMENTS.  EPA
MAINTAINED CONTACT WITH LOCAL OFFICIALS AND CITIZENS THROUGHOUT THE REMEDY SELECTION PROCESS.

EPA OPENED A PUBLIC COMMENT PERIOD FROM APRIL 10 THROUGH JUNE 10, 1990. THE PUBLIC COMMENT
PERIOD, ORIGINALLY SCHEDULED TO END MAY 10, 1990, WAS EXTENDED BY ONE MONTH.

COMMUNITY INTEREST AND CONCERN ABOUT THE SITE HAS BEEN RELATIVELY HIGH OVER THE PAST SEVERAL
YEARS.  THE HOPKINS COMMUNITY COUNCIL AND CITIZENS FOR HOPKINS ARE EXTREMELY CONCERNED ABOUT
GROUND- AND DRINKING WATER QUALITY AND LAND DEVELOPMENT OPTIONS WHEN REMEDIATION IS COMPLETE. 
EPA AGREED TO EXPAND ITS SAMPLING PLAN TO INCLUDE WELLS IDENTIFIED BY RESIDENTS.  TWO ADDITIONAL
ATTENDEES WERE TOLD THAT EPA ANTICIPATES THE CLEANUP WILL TAKE APPROXIMATELY 16 YEARS TO
COMPLETE.  NO PROJECTION ON RESTRICTED USE CAN BE MADE NOW.



PART I: SUMMARY OF COMMENTORS' MAJOR ISSUES AND CONCERNS

THIS SECTION PROVIDES A SUMMARY OF MAJOR ISSUES AND CONCERNS RAISED DURING THE PUBLIC COMMENT
PERIOD ON THE RI/FS AND PROPOSED PLAN, AND IDENTIFIES HOW EPA ADDRESSED THEIR CONCERNS.  THE
ISSUES AND CONCERNS ARE DIVIDED INTO FIVE CATEGORIES:

            A.   IMPLEMENTATION OF REMEDY

            B.   HEALTH CONCERNS

            C.   REMEDY SELECTION

            D.   SITE HISTORY

            E.   THE CONCERNS

A. IMPLEMENTATION OF REMEDY

A CITIZEN ASKED IF EPA'S PROPOSED SOIL AND GROUND WATER CONTAMINATION REMEDIES HAVE BEEN
IMPLEMENTED ELSEWHERE.

EPA RESPONSE: YES.  AIR STRIPPING OF TREATED GROUND WATER IS USED BY EPA AT MANY SITES AND IS A
PROVEN TECHNOLOGY.  THERMAL DESORPTION IS A NEWER TREATMENT METHOD.  IT HAS BEEN USED
SUCCESSFULLY IN AN EPA REGION IN THE NORTHEAST, AND WILL BE IMPLEMENTED AT A SITE IN SOUTH
CAROLINA.

A MEETING ATTENDEE ASKED WHAT PERCENTAGE OF THE CONTAMINANTS WILL BE REMOVED UNDER EPA'S
PROPOSED CLEANUP PLAN.

EPA RESPONSE: EPA CANNOT PROVIDE A SPECIFIC PERCENTAGE OF CONTAMINANTS THAT WILL BE REMOVED
UNDER THE PROPOSED PLAN.  THE FEASIBILITY STUDY LISTS CLEANUP GOALS AND ACTUAL NUMBERS
ASSOCIATED WITH THE GOALS.  UNDER THE PROPOSED PLAN, EPA WILL CLEAN UP GROUND WATER TO THE
MAXIMUM SAFE CONCENTRATIONS OF CERTAIN COMPOUNDS, OR THE MAXIMUM CONTAMINANT LEVELS. THESE
LEVELS ARE SPECIFIED IN THE SAFE DRINKING WATER ACT.

AN ATTENDEE ASKED IF UNDER THE PROPOSED PLAN, ANY CONTAMINATION WOULD REMAIN AT THE SITE AFTER
EPA HAS COMPLETED TREATMENT OF GROUND WATER AND SOIL.

THE STATE OF SOUTH CAROLINA REQUESTED THAT SOILS BE CLEANED TO BACKGROUND LEVELS INDICATING THAT
APPLICABLE, RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) IN THE STATE OF SOUTH CAROLINA MANDATE
SAME.

EPA RESPONSE: EPA REQUESTED THAT THE STATE ENFORCEMENT AGENCY SUBMIT OR CITE TO EPA
REPRESENTATIVES REGULATIONS OR LAWS IT DETERMINED WERE ARARS AT THE SITE.  EPA REPRESENTATIVES
MET WITH STATE OFFICIALS ON JUNE 5, 1990 AND EXPRESSED THAT SOILS ARE PERCEIVED AS A THREAT TO
GROUNDWATER IN THAT LEACHING OF RESIDUAL CONTAMINANTS COULD AFFECT GROUNDWATER QUALITY.  BECAUSE
EPA MUST MEET SAFE DRINKING WATER STANDARDS, SOILS WILL BE CLEANED TO LEVELS REQUIRED FOR
COMPLIANCE.  IN SOME INSTANCES, EPA HAS CLEANED SOILS BELOW BACKGROUND LEVELS IN ORDER TO
SATISFY APPLICABLE STANDARDS.

EPA RESPONSE: YES.  IF, FOR EXAMPLE, THE MAXIMUM CONTAMINANT LEVEL FOR A PARTICULAR CHEMICAL IS
FIVE PARTS PER BILLION, THEN THAT CHEMICAL MAY BE PRESENT AT THREE OR FOUR PARTS PER BILLION
AFTER TREATMENT IS COMPLETED.

A CITIZEN ASKED IF THE PROCESS TO CLEAN UP GROUND WATER CONTAMINATION WILL TAKE 16 YEARS.

EPA RESPONSE: YES.  THE FEASIBILITY STUDY ESTIMATES THAT GROUND WATER CONTAMINATION WILL TAKE 16
YEARS TO CLEAN UP.  A BETTER ESTIMATE OF THE TIME REQUIRED TO REMEDIATE THE AQUIFER WILL BE
AVAILABLE AT THE CONCLUSION OF THE REMEDIAL DESIGN.

AN ATTENDEE ASKED WHAT TYPE OF OVERSIGHT EPA WILL PROVIDE DURING SITE CLEANUP.

EPA RESPONSE: EPA IS RESPONSIBLE FOR OVERSEEING SITE CLEANUP.  THE US ARMY CORPS OF ENGINEERS



MAY SHARE OVERSIGHT RESPONSIBILITY AT THE SITE GIVEN THEIR TECHNICAL EXPERTISE IN CONSTRUCTION. 
IF RESPONSIBLE PARTIES PERFORM SITE CLEANUP WORK, THEN EPA AND A THIRD-PARTY OVERSIGHT
CONTRACTOR HIRED BY EPA, OVERSEE THE ENTIRE PROJECT.  SOMETIMES, THE CORPS OF ENGINEERS ALSO
PROVIDES OVERSIGHT AT RESPONSIBLE PARTY LEAD SITES.

AN ATTENDEE ASKED IF EPA' WILL MONITOR THE SITE ONCE CLEANUP IS COMPLETED.

EPA RESPONSE: YES.  EPA WILL MONITOR THE SITE FOR SOME TIME.  AS PART OF THE REMEDIAL ACTION, AN
OPERATION AND MAINTENANCE PLAN WILL BE DEVELOPED AND IMPLEMENTED.  THIS PLAN WILL INCLUDE A
MONITORING PROGRAM.  AT SOME POINT, APPROXIMATELY SIXTEEN YEARS FROM NOW WHEN THE CONTAMINATED
SOIL AND GROUND WATER ARE CLEANED UP, EPA WILL STOP MONITORING THE SITE.

B. HEALTH CONCERNS

A CITIZEN ASKED IF DRUMS ARE STILL ON THE SITE, AND IF SO, DO THE DRUMS CONTAIN CONTAMINATED
SUBSTANCES AND WHAT WILL BE DONE TO REMOVE THEM FROM THE SITE.

EPA RESPONSE: THERE WERE NO DRUMS REMAINING AT THE SITE AT THE CONCLUSION OF THE RI FIELD WORK. 
ALL DRUMS WERE REMOVED FROM THE SITE IN 1982.  AN ABOVE-GROUND STORAGE TANK ALSO WAS REMOVED AS
PART OF THE REMEDIAL INVESTIGATION.  RECENT WELL SAMPLING ACTIVITIES HAVE RESULTED IN DRUMMED
PURGE WATER REMAINING IN DRUMS ON-SITE UNTIL RESULTS INDICATE HOW THESE DRUMS MAY DISPOSED OF
PROPERLY.

THE COUNCIL MEMBER FOR THE LOWER RICHLAND AREA ASKED IF THE GROUND WATER AT THE SITE IS
CONTAMINATED.

EPA RESPONSE: YES.  THE GROUND WATER AT THE SITE IS CONTAMINATED.

THE COUNCIL MEMBER FOR THE LOWER RICHLAND AREA ASKED HOW FAR AND IN WHAT DIRECTION THE GROUND
WATER CONTAMINATION HAS SPREAD.

EPA RESPONSE: GROUND WATER CONTAMINATION IS IN THE UPPER AQUIFER.  THE CONTAMINANT PLUME HAS
MOVED APPROXIMATELY 1,400 TO 1,500 FEET DOWNGRADIENT AND HAS EXPANDED ABOUT 1,000 TO 1,500 FEET
IN WIDTH.  IT IS AN EXTENSIVE PLUME THAT IS LOCATED WITHIN THE SITE BOUNDARIES.  ALTHOUGH THE
GROUND WATER CONTAMINATION IS HEADED TOWARDS THE MYERS CREEK AREA, THE ANTICIPATED CORRECTIVE
ACTION MAY ALLOW FOR THE PLACEMENT OF EXTRACTION WELLS IN THE PLUME AND AT THE FRONT EDGE OF THE
PLUME TO STOP MIGRATION DOWNGRADIENT.

THE COUNCIL MEMBER FOR THE LOWER RICHLAND AREA ASKED HOW FREQUENTLY EPA PLANS TO SAMPLE THE SITE
MONITORING WELLS TO CHECK WHETHER OR NOT THE CONTAMINATED GROUND WATER IS MOVING.

EPA RESPONSE: EPA WILL BE RESAMPLING THE WELLS THE WEEK OF APRIL 16TH. AT THIS TIME, THERE IS NO
SET SCHEDULE TO SAMPLE THE WELLS.  THE STATE OF SOUTH CAROLINA IS WORKING WITH EPA, AND HAS
REQUESTED THAT THE WELLS BE SAMPLED ABOUT EVERY THREE OR FOUR MONTHS.  EPA IS GOING TO TRY TO DO 
THIS.  IT COULD BE EVERY FOUR MONTHS, INSTEAD OF THREE, BUT EPA WILL BE MONITORING THE
SITUATION.  EPA WILL ENSURE THAT SAMPLING RESULTS ARE AVAILABLE IN THE INFORMATION REPOSITORY.

AN ATTENDEE ASKED WHY WELLS OF THE RESIDENTS LOCATED NEAR THE CONTAMINATED AREA HAVE NOT BEEN
TESTED FOR CONTAMINATION.

EPA RESPONSE: EPA HAS NOT TESTED ANY PRIVATE WELLS BECAUSE SAMPLING OF THE SITE MONITORING WELLS
THAT ARE LOCATED THE GREATEST DISTANCE FROM THE SOURCE OF THE GROUND WATER CONTAMINATION HAVE
NOT DETECTED CONTAMINATION.  IF EPA FOUND CONTAMINATION IN THESE WELLS, WHICH ARE LOCATED
BETWEEN THE SITE AND PLACES OF RESIDENCE, EPA WOULD INSTALL MONITORING WELLS CLOSER TO AREA
RESIDENTS AND THEN TEST FOR GROUND WATER CONTAMINATION.

THE COUNCIL MEMBER FROM THE LOWER RICHLAND AREA ASKED IF EPA WOULD TEST THE WELL WATER OF
RESIDENCES CLOSEST TO THE SITE.

EPA RESPONSE: EPA WILL CONSIDER TESTING THE WELL WATER OF SOME AREA RESIDENTS WHEN THE SITE
WELLS ARE SAMPLED ON APRIL 16, 1990. (THE RESIDENTS WERE LATER FOUND TO BE ON A MUNICIPAL WATER
SUPPLY.)



A LOCAL CITIZENS' GROUP, CITIZENS FOR HOPKINS, REQUESTED THAT EPA TEST THE WELL WATER OF
RESIDENCES LOCATED BELOW THE DUMP SITE ALONG MYERS CREEK AND SOUTH TO THE RIVER, WHICH INCLUDES
MANY HOMES ALONG BLUFF ROAD AND OLD BLUFF ROAD.  THE GROUP REQUESTED THAT BOTH SHALLOW WELLS AND 
DEEP WELLS BE TESTED.

EPA RESPONSE: EPA ATTEMPTED TO SAMPLE PRIVATE WELLS LOCATED DOWNGRADIENT FROM THE SITE IN APRIL
1990.  THESE WELLS WERE DETERMINED TO BE CONNECTED TO MUNICIPAL WATER SUPPLIES, THEREFORE, NO
SAMPLES WERE COLLECTED.

AN ATTENDEE ASKED IF CONTAMINATED COMPOUNDS WERE MIGRATING FROM THE SITE INTO MYERS CREEK.

EPA RESPONSE: EPA HAS SAMPLED THE SEDIMENT AND WATER IN MYERS CREEK AND FOUND SOME INCREASES IN
VOLATILE ORGANIC COMPOUNDS, BUT NOT ENOUGH INCREASE TO POSE A THREAT TO HUMAN HEALTH AND THE
ENVIRONMENT.

A CITIZEN ASKED HOW MANY PEOPLE WILL DEVELOP CANCER IN THE 16-YEAR PERIOD THAT EPA ESTIMATES
WILL BE NECESSARY TO COMPLETE GROUND WATER TREATMENT.

EPA RESPONSE: NO ONE IS CURRENTLY EXPOSED TO THE GROUND WATER CONTAMINATION BECAUSE NO ONE IS
PUMPING AND USING THE CONTAMINATED WATER.  ALSO, NO ONE WILL BE EXPOSED DURING THE ESTIMATED
16-YEAR CLEANUP PERIOD, BECAUSE WELLS WILL BE INSTALLED TO PUMP AND TREAT THE CONTAMINATED
GROUND WATER AND TO STOP THE CONTAMINATED PLUME FROM MIGRATING.

A CITIZEN ASKED IF IT IS SAFE FOR CHILDREN AND ADULTS TO FISH AT MYERS CREEK AND SURROUNDING
STREAMS.

EPA RESPONSE: YES.  BASED ON THE RESULTS OF EPA'S SAMPLING, CONTAMINATION FROM THE SITE DOES NOT
POSE A THREAT TO HUMAN HEALTH IN MYERS CREEK.  IF THERE ARE CONCERNS REGARDING THE POLLUTION OF
MYERS CREEK FROM OTHER SOURCES, EPA RECOMMENDS THAT THESE CONCERNS BE PRESENTED TO THE SOUTH
CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL (SCDHEC).

SCDHEC ASKED THAT EPA CONDUCT GROUND WATER SAMPLING ON A QUARTERLY BASIS DURING THE REMEDIAL
DESIGN PHASE AND ON A SEMIANNUAL BASIS DURING THE REMEDIAL ACTION PHASE.

EPA RESPONSE: THIS REQUEST FROM SCDHEC HAS BEEN RECEIVED AND IS TO BE INCLUDED AS PART OF THE
WORK TO BE PERFORMED DURING THE REMEDIAL DESIGN AND REMEDIAL ACTION AT THE SITE.

C. REMEDY SELECTION

SCDHEC INDICATED COMMENTED THAT ALL REMEDIES SELECTED AT THE BLUFF ROAD SITE MUST COMPLY WITH
SOUTH CAROLINA STATE LAWS AND REQUIREMENTS.

EPA RESPONSE: CERCLA REQUIRES THAT REMEDIAL ACTIONS SHALL AT LEAST ATTAIN FEDERAL OR MORE
STRINGENT STATE STANDARDS, REQUIREMENTS, CRITERIA, OR LIMITATIONS THAT ARE LEGALLY APPLICABLE OR
RELEVANT AND APPROPRIATE REQUIREMENTS UNDER THE CIRCUMSTANCES OF THE RELEASE OF THE HAZARDOUS
SUBSTANCES.

CITIZENS FOR HOPKINS AND THE HOPKINS COMMUNITY COUNCIL REQUESTED THAT EPA IMPLEMENT ALTERNATIVE
9, SOIL EXCAVATION AND OFF-SITE THERMAL TREATMENT, RATHER THAN ALTERNATIVE 7, THERMAL
DESORPTION.

EPA RESPONSE: THERMAL DESORPTION, COMBINED WITH AIR STRIPPING TO ADDRESS CONTAMINATED GROUND
WATER, PROVIDES THE BEST BALANCE AMONG THE NINE CRITERIA THAT EPA USES TO EVALUATE REMEDIAL
ALTERNATIVES.  EPA DID NOT CHOOSE ALTERNATIVE 9, SOIL EXCAVATION AND OFF-SITE THERMAL TREATMENT,
BECAUSE THIS REMEDY IS NOT COST EFFECTIVE WHEN COMPARED TO OTHER SOIL TREATMENT ALTERNATIVES. 
(SINCE THE PUBLIC MEETING A TREATABILITY STUDY WAS CONDUCTED AT THE SITE TO DETERMINE IF SOIL
VACUUM EXTRACTION WOULD EXTRACT THE SEMI-VOLATILE COMPOUNDS PRESENT IN THE SOIL. THIS TREATMENT 
DOES APPEAR TO REMOVE THE SEMI-VOLATILE COMPOUNDS THEREFORE IT WOULD BEST MEET THE NINE
CRITERIA.)

A GROUP OF PRPS COMMENTED THAT THE RISK ANALYSES CONDUCTED TO ASSESS SOIL CONTAMINATION
DEMONSTRATED THAT THE SOILS ARE NOT AN ENDANGERMENT TO PUBLIC HEALTH OR THE ENVIRONMENT.  THE
PRPS ASKED EPA TO SELECT THE LEAST COSTLY REMEDY, IN-SITU SOIL VENTING, RATHER THAN EPA'S



PROPOSED ALTERNATIVE, THERMAL DESORPTION.

EPA RESPONSE: AFTER CAREFUL REVIEW OF ALL SOIL TREATMENT ALTERNATIVES, EPA DETERMINED THAT
ALTERNATIVE 7, THERMAL DESORPTION, PROVIDES THE BEST BALANCE AMONG THE NINE CRITERIA THAT EPA
USES TO EVALUATE REMEDIAL
   ALTERNATIVES.

(EPA HAS SINCE DECIDED THAT SOIL VACUUM EXTRACTION (SOIL VENTING) PROVIDES THE BEST BALANCE OF
THE NINE CRITERIA AFTER DEMONSTRATIONS AT THE SITE RESULTED IN EXTRACTION OF SOIL CONTAMINANTS.)

D. SITE HISTORY

AN ATTENDEE ASKED WHEN WASTE DISPOSAL ACTIVITIES AT THE SITE ENDED.

EPA RESPONSE: ACTIVITY AT THE SITE ENDED IN 1981 OR 1982.  IN 1982, ALL OF THE BARRELS AND MUCH
OF THE CONTAMINATED SURFACE SOIL WERE REMOVED FROM THE SITE DURING A REMOVAL ACTION.

AN ATTENDEE WHO OBSERVED NUMEROUS BARRELS ON THE SITE ABOUT ONE YEAR AGO ASKED WHAT HAPPENED TO
THE BARRELS AND WHY THEY WERE THERE.

EPA RESPONSE: THE BARRELS CONTAINED WATER EXTRACTED FROM SITE MONITORING WELLS.  IN ORDER TO
SAMPLE GROUND WATER FOR CONTAMINATION, A CERTAIN AMOUNT OF WATER MUST FIRST BE PURGED FROM THE
WELL.  BECAUSE IT WAS NOT KNOWN WHETHER THE WATER WAS CONTAMINATED OR UNCONTAMINATED, THE WATER 
WAS COLLECTED AND STORED IN BARRELS.  WHEN SAMPLING WAS COMPLETED, THE WATER FROM THE BARRELS
WAS PUMPED INTO A TANK AND TAKEN OFF-SITE FOR DISPOSAL.  THE EMPTY DRUMS WERE PICKED UP BY THE
CONTRACTOR AND REMOVED FROM THE SITE FOR RECYCLING.

AN ATTENDEE WANTED TO KNOW WHY AN AREA ON THE SITE CONTAINING NUMEROUS BARRELS USED FOR GROUND
WATER SAMPLING WAS EXCAVATED.

EPA RESPONSE: THE AREA WAS NOT EXCAVATED, BUT RATHER A ROAD WAS PUT IN TO PROVIDE ACCESS TO THE
LOCATION WHERE A MONITORING WELL WAS TO BE INSTALLED.

A CITIZEN ASKED WHERE THE CHEMICALS CAME FROM THAT CONTAMINATED THE SITE.

EPA RESPONSE: THE CHEMICALS CAME FROM A RECYCLING AND DISPOSAL OPERATION THAT WAS RUN BY A
COMPANY CALLED SOUTH CAROLINA RECYCLING AND DISPOSAL WHICH COLLECTED MATERIALS IN THE SOUTHEAST
AND OTHER AREAS OF THE COUNTRY.

E. OTHER CONCERNS

THE COUNCIL MEMBER FOR THE LOWER RICHLAND AREA ASKED TO RECEIVE A COPY OF THE GROUND WATER
SAMPLING RESULTS THAT EPA AGREED TO PROVIDE IN THE INFORMATION REPOSITORY.

EPA RESPONSE: YES.  EPA WILL SEND THE COUNCIL MEMBER A COPY OF THE GROUND WATER SAMPLING RESULTS
OBTAINED AT THE SITE.

A CITIZEN OF HOPKINS ASKED IF EPA WOULD MAKE A CHANGE IN THE FACT SHEET TO STATE THAT THE
RESIDENTS OF HOPKINS USE WELL WATER.

EPA RESPONSE: YES.  IF CONFIRMED, EPA WILL MAKE THE CHANGE.

AN ATTENDEE ASKED WHAT EPA WILL DO IN THE EVENT THAT SITE CLEANUP EXCEEDS EPA'S ESTIMATED COST.

EPA RESPONSE: EPA IS PLANNING TO WORK WITH THE RESPONSIBLE PARTIES AND HAVE THEM DO THE WORK. 
IF THE COST OF CLEANUP UNDER THE PROPOSED PLAN EXCEEDS THE ESTIMATE, RESPONSIBLE PARTIES WILL BE
ASSESSED THE ADDITIONAL COSTS.  IF THE CLEANUP IS FINANCED WITH GOVERNMENT FUNDS, THE COSTS WILL
BE RECOVERED FROM RESPONSIBLE PARTIES.

A CITIZEN ASKED IF THE RESPONSIBLE PARTIES HAVE AGREED TO PAY 52 PERCENT OF THE COST OF SITE
CLEANUP AND IF EPA HAS AGREED TO PAY THE REMAINDER.

EPA RESPONSE: NO.  THE FIGURE 52 PERCENT REFERS TO A GROUP OF RESPONSIBLE PARTIES THAT



VOLUNTARILY AGREED TO DO THE WORK RECENTLY UNDERTAKEN AT THE SITE.  OTHER RESPONSIBLE PARTIES
INCLUDE A GROUP OF FEDERAL FACILITIES THAT WILL TAKE CARE OF THEIR SHARE OF THE CLEANUP, A GROUP
OF RESPONSIBLE PARTIES THAT EPA SUED IN 1982, AND OTHERS WHO HAVE NOT PARTICIPATED IN ANY
ACTIVITIES AT THE SITE.  EPA HOPES THAT THIS PROJECT WILL BE COMPLETELY FUNDED BY RESPONSIBLE
PARTIES.  IF THAT DOES NOT HAPPEN, THE UNREIMBURSED COST OF CLEANUP WILL BE RECOVERED BY EPA.

A CITIZEN ASKED IF THE COMMUNITY WILL HAVE INPUT INTO THE SELECTION OF THE CLEANUP PROCESS THAT
WILL BE IMPLEMENTED AT THE SITE.

EPA RESPONSE: YES.  THE PUBLIC WILL HAVE THIRTY DAYS TO RESPOND TO EPA'S PROPOSED CLEANUP PLAN. 
THE PUBLIC COMMENT PERIOD BEGINS ON APRIL 10, 1990, THE DATE OF THE PUBLIC MEETING.  THE
INFORMATION REPOSITORY CONTAINS DETAILED DOCUMENTS TO ASSIST THE PUBLIC IN COMMENTING ON EPA'S  
PROPOSED PLAN.  ALL PUBLIC COMMENTS WILL BE CONSIDERED BEFORE EPA MAKES A DECISION ON THE
CLEANUP PLAN THAT WILL BE IMPLEMENTED.

AN ATTENDEE ASKED IF COMMENTS FROM THE COMMUNITY COUNCIL COULD BE SUBMITTED IN A UNIFIED VERSION
ALONG WITH THE SIGNATURES OF PERSONS WHO AGREE TO A PARTICULAR CLEANUP ACTION.

EPA RESPONSE: YES.  THE COUNCIL'S COMMENTS CAN BE SUBMITTED IN A UNIFIED VERSION, ACCOMPANIED BY
SIGNATURES OF PEOPLE WHO SUPPORT A PARTICULAR CLEANUP PLAN.

A CITIZEN ASKED WHERE THE SITE IS RANKED NATIONALLY AND AT THE STATE LEVEL.

EPA RESPONSE: THE SITE IS RANKED FIRST ON SOUTH CAROLINA'S CLEANUP PRIORITY LIST.  IT IS RANKED
NUMBER 83 ON THE NATIONAL PRIORITIES LIST.

A CITIZEN ASKED IF USE OF THE SITE WILL BE RESTRICTED AFTER TREATMENT OF CONTAMINATED SOIL AND
GROUND WATER IS COMPLETED.

EPA RESPONSE: WHEN RESPONSE ACTIVITIES ARE CONCLUDED, EPA ANTICIPATES THE SITE WILL NOT POSE A
THREAT TO HUMAN HEALTH AND THE ENVIRONMENT. EPA CANNOT SAY WHETHER RESTRICTIONS ON LAND USE WILL
BE NECESSARY AT THAT TIME.

PART II: COMPREHENSIVE RESPONSE TO SIGNIFICANT COMMENTS

THIS SECTION PROVIDES A COMPREHENSIVE RESPONSE TO ALL SIGNIFICANT COMMENTS ON THE SCRDI BLUFF
ROAD SITE RECEIVED AT THE PUBLIC MEETING HELD APRIL 10, 1990, AND DURING THE PUBLIC COMMENT
PERIOD.  SOME OF THE INFORMATION PRESENTED IN THIS SECTION ELABORATES WITH TECHNICAL DETAIL ON
ANSWERS COVERED IN PART I OF THIS RESPONSIVENESS SUMMARY.  CONCERNS AND QUESTIONS PRESENTED IN
THIS SECTION CAN BE GROUPED IN FOUR CATEGORIES:

            A.   IMPLEMENTATION OF REMEDY

            B.   HEALTH CONCERNS

            C.   REMEDY SELECTION

            D.   MISCELLANEOUS.

A SUMMARY OF THE COMMENTS AND EPA'S RESPONSE TO THEM IS PROVIDED BELOW.

A. IMPLEMENTATION OF REMEDY

AN ATTENDEE ASKED IF GROUND WATER TREATMENT UNDER EPA'S PROPOSED PLAN WILL TAKE 16 YEARS TO
COMPLETE.

EPA RESPONSE: YES.  SIXTEEN YEARS IS A ROUGH ESTIMATE.  ONE OF THE ACTIVITIES EPA UNDERTAKES
DURING THE REMEDIAL DESIGN PROCESS IS GATHERING MORE DATA ON THE EXTENT OF CONTAMINATION. 
EXTENSIVE MODELING IS CONDUCTED TO DETERMINE THE EXACT LOCATION AT WHICH GROUND WATER EXTRACTION
WELLS SHOULD BE INSTALLED AND EXACTLY HOW THE TREATMENT SYSTEM SHOULD BE SET UP.  FROM THESE
ACTIVITIES, AN ESTIMATED TIME FRAME FOR CLEANUP IS ESTABLISHED.  SIXTEEN YEARS IS THE AMOUNT OF
TIME EPA ESTIMATED FOR CLEANING UP GROUND WATER CONTAMINATION AT THE BLUFF ROAD SITE.



THE SCDHEC AGREED WITH EPA'S SELECTION OF REINJECTING TREATED GROUND WATER AS THE DISCHARGE
ALTERNATIVE, BUT EXPRESSED CONCERN THAT REINJECTION INTO THE VADOSE ZONE MAY PRESENT PROBLEMS,
SUCH AS FLOODING. SCDHEC ASKED EPA TO CONDUCT A PILOT PROJECT TO TEST THE EFFECT OF REINJECTING
TREATED GROUND WATER INTO THE VADOSE ZONE AND THE AQUIFER. SCDHEC REQUESTED THAT THE PILOT
PROJECT BE COMPLETED PRIOR TO IMPLEMENTING THE PROPOSED GROUND WATER REINJECTION ALTERNATIVE.

EPA RESPONSE: EPA AGREES PILOT TESTING WILL BE NECESSARY TO DETERMINE SPECIFIC DESIGN AND
OPERATING PROCEDURES TO ALLOW FOR EFFECTIVE OPERATION OF A REINJECTION SYSTEM.

THE BLUFF ROAD GROUP COMMENTED THAT THERMAL DESORPTION OF CONTAMINATED SOIL POSES NUMEROUS
PROBLEMS THAT WILL LIKELY RESULT IN A ONE- TO TWO-YEAR DELAY IN IMPLEMENTING THE CLEANUP.  FOR
EXAMPLE, THERMAL DESORPTION REQUIRES EXCAVATION, WITH THE POTENTIAL FOR RISK TO PUBLIC HEALTH
AND THE ENVIRONMENT; REQUIRES EXTENSIVE MATERIALS HANDLING; MAY NECESSITATE ACCESS AGREEMENTS OR
EASEMENTS FOR ADJACENT LAND; RAISES POTENTIAL WETLAND ISSUES; AND IS AFFECTED BY THE
AVAILABILITY OF TREATMENT UNITS.

EPA RESPONSE: EPA AGREES THAT ALTERNATIVES REQUIRING EXCAVATION POSE PROBLEMS OF THEIR OWN.  ONE
OF THE ADVANTAGES OF THE SOIL VACUUM EXTRACTION ALTERNATIVE IS THE MINIMIZATION OF SHORT TERM
RISKS TO WORKERS AND NEARBY POPULATIONS.  EPA HAS SINCE DETERMINED THAT IN-SITU SOIL VENTING IS
APPROPRIATE.  THEREFORE, MANY OF THESE CONCERNS WOULD NO LONGER BE APPLICABLE.

THE SCDHEC COMMENTED' THAT EPA'S PREFERRED SOIL TREATMENT ALTERNATIVE, ON-SITE THERMAL
DESORPTION, WILL NOT TREAT INORGANIC COMPOUNDS.  SCDHEC SUGGESTED THAT EITHER A PRE-TREATMENT OR
POST-TREATMENT PROCESS BE IMPLEMENTED, IN ADDITION TO THERMAL DESORPTION, TO TREAT INORGANIC AND 
SEMI-VOLATILE ORGANIC COMPOUNDS.

EPA RESPONSE: NONE OF THE ALTERNATIVES CONSIDERED FOR SOIL REMEDIATION DIRECTLY ADDRESS
INORGANIC CONSTITUENTS.  MODELS USED TO DETERMINE THE MAXIMUM ALLOWABLE CONCENTRATIONS OF
CONTAMINANTS.  DID NOT IDENTIFY ANY INORGANIC CONSTITUENTS AT CONCENTRATIONS POSING A THREAT TO
THE GROUNDWATER.

THE SCDHEC COMMENTED THAT DUE TO THE PRESENCE OF INORGANIC AND SEMI-VOLATILE ORGANIC COMPOUNDS
AT THE SITE, SOIL VENTING WILL NOT BE AN EFFECTIVE METHOD FOR REMEDIATING SOIL CONTAMINATION.

EPA RESPONSE: MODELS USED TO DETERMINE THE MAXIMUM ALLOWABLE CONCENTRATIONS OF CONTAMINANTS DID
NOT IDENTIFY ANY INORGANIC CONSTITUENTS AT CONCENTRATIONS POSING A THREAT TO THE GROUNDWATER. A 
RECENT PILOT TEST OF THE SOIL VACUUM EXTRACTION TECHNOLOGY INDICATES IT IS CAPABLE OF REMOVING
SEMI-VOLATILE ORGANIC COMPOUNDS.

THE SCDHEC REQUESTED THAT EPA CONDUCT ADDITIONAL INVESTIGATIONS OF THE SITE GEOLOGY AND THE
HORIZONTAL AND VERTICAL EXTENT OF THE CONTAMINATED GROUND WATER PLUME DURING THE REMEDIAL DESIGN
PHASE.

EPA RESPONSE: EPA HAS INCLUDED PROVISIONS FOR ADDITIONAL INVESTIGATIVE WORK TO BE PERFORMED AS
PART OF THE RECORD OF DECISION.

B. HEALTH CONCERNS

TWO ATTENDEES EXPRESSED CONCERN ABOUT MIGRATION OF GROUND WATER CONTAMINATION AND ASKED HOW
OFTEN EPA WILL SAMPLE GROUND WATER AT THE SITE.

EPA RESPONSE: AFTER THE PUBLIC MEETING, EPA MADE PROVISIONS FOR QUARTERLY SAMPLING AT THE SITE
THROUGH JANUARY 1991.  CURRENTLY, THERE IS AN ARRAY OF MONITORING WELLS INSTALLED AT THE SITE. 
THE WELL THAT IS FARTHEST DOWNGRADIENT FROM THE SOURCE OF CONTAMINATION INDICATES THERE IS NO
CONTAMINATION AT THAT POINT.  EPA ASSESSES GROUND WATER CONTAMINATION BY LOCATING THE SOURCE OF
CONTAMINATION.  ONCE THE SOURCE HAS BEEN LOCATED, THE DIRECTION OF GROUND WATER FLOW IS
DETERMINED AND MONITORING WELLS ARE THEN INSTALLED TO TEST FOR CONTAMINATION AND TO TRACK HOW
FAR THE CONTAMINATION HAS SPREAD.  THIS IS THE PROCESS EPA HAS FOLLOWED AT THE BLUFF ROAD SITE. 
EPA HAS FOUND THAT THE CONTAMINATED GROUND WATER PLUME HAS SPREAD ABOUT 2,200 HUNDRED FEET.  EPA
WILL CONTINUE TO SAMPLE THE WELLS UNTIL A GROUND WATER EXTRACTION SYSTEM IS INSTALLED.

A CITIZEN EXPRESSED CONCERN ABOUT OFF-SITE MIGRATION OF CONTAMINATED COMPOUNDS TO MYERS CREEK
AND ASKED IF IT IS POSSIBLE THAT SOME OF THE COMPOUNDS FOUND ON THE SITE, SPECIFICALLY BARIUM,



MAY BE MIGRATING FASTER THAN OTHERS AND HAVE REACHED WATER SOURCES IN THE AREA.

EPA RESPONSE: SOME BARIUM WAS DETECTED AT TWO SITE MONITORING WELLS. BARIUM IS A NATURAL
COMPOUND THAT IS FOUND IN GEOLOGICAL DEPOSITS, AS ARE MANY OTHER METALS.  IT IS POSSIBLE THAT
THE METALS DETECTED IN SURFACE WATER BODIES SUCH AS MYERS CREEK MAY BE DUE TO RUNOFF.  VOLATILE
ORGANICS, WHICH ARE THE PRIMARY CONCERN OF GROUND WATER CONTAMINATION AT THE SITE, ARE EXTREMELY
MOBILE.  EPA HAS DELINEATED A PLUME OF VOLATILE ORGANICS WITH HIGH MOBILITY.

A CITIZEN ASKED FOR AN EXPLANATION OF WHAT "MAXIMUM CONTAMINANT LEVELS" (MCLS) MEAN.

EPA RESPONSE: MCLS ARE THE MAXIMUM PERMISSIBLE LEVELS OF CONTAMINANTS THAT MAY BE CONSUMED IN
DRINKING WATER.  THESE LEVELS ARE DETERMINED BY EPA AND ARE APPLICABLE TO ALL PUBLIC WATER
SUPPLIES.  FOR CARCINOGENS, MCLS ARE BASED ON A CONCENTRATION OF A CARCINOGEN THAT WOULD NOT
INCREASE THE RISK OF ONE ADDITIONAL CASE OF CANCER PER MILLION PEOPLE FOR A LIFETIME EXPOSURE TO
DRINKING WATER.  THUS, GIVEN EPA'S PROPOSED CLEANUP LEVEL, IN A MILLION PEOPLE THERE WILL BE ONE
INCREASE IN CANCER CASES.  MCLS ARE BASED ON THE DAILY CONSUMPTION OF DRINKING WATER FOR A
LIFETIME EXPOSURE (ESTIMATED AT 70 YEARS) RELATIVE TO THE POTENCY OF THE PARTICULAR CARCINOGEN
PRESENT.  FOR EACH CARCINOGEN, THERE IS A DIFFERENT POTENCY BASED ON THE CARCINOGEN'S POTENTIAL
FOR CAUSING CANCER.

C. REMEDY SELECTION

THREE PRPS COMMENTED THAT EPA'S SELECTION OF THERMAL DESORPTION, RATHER THAN IN-SITU SOIL
VENTING, AS THE PREFERRED REMEDY FOR SOIL CONTAMINATION IS NOT COST EFFECTIVE AND THEREFORE, IS
INCONSISTENT WITH THE NATIONAL OIL AND HAZARDOUS SUBSTANCES POLLUTION CONTINGENCY PLAN (NCP). 
THE COMMENTORS ALSO NOTED THAT THE NCP REQUIRES EPA TO SELECT THE LEAST EXPENSIVE REMEDY WHEN
ALL REMEDIES EXAMINED ARE EQUALLY FEASIBLE, RELIABLE, AND PROVIDE THE SAME LEVEL OF PROTECTION. 
THE COMMENTORS FURTHER STATE THAT BOTH EPA'S FS REPORT AND SITE FACT SHEET ACKNOWLEDGE THAT BOTH
REMEDIES SATISFY EPA'S CRITERIA FOR REMEDY SELECTION, AND THAT THE ONLY DIFFERENCE BETWEEN THE
TWO REMEDIES IS COST -- THERMAL DESORPTION IS 17 TIMES MORE EXPENSIVE THAN IN-SITU SOIL VENTING.

EPA RESPONSE: EPA HAS REVIEWED THE NEW DATA PROVIDED AS A RESULT OF THE PILOT TEST FOR SOIL
VACUUM EXTRACTION AT THE SITE AND NOW AGREES THE ABOVE COMMENT IS VALID AND SUPPORTS THE
SELECTION OF SOIL VACUUM EXTRACTION AT THE SITE.

A GROUP OF PRPS COMMENTED THAT IN-SITU SOIL VENTING, WHEN COMPARED TO THERMAL DESORPTION, OFFERS
ADVANTAGES OTHER THAN COST.  FOR EXAMPLE, IN-SITU SOIL VENTING WILL MINIMIZE AIR EMISSIONS AND
AVOID COMMUNITY OPPOSITION USUALLY VOICED WHEN ON-SITE INCINERATION IS A SELECTED REMEDY.

EPA RESPONSE: EPA AGREES WITH THIS COMMENT.

THE BLUFF ROAD GROUP COMMENTED THAT EPA'S PREFERRED REMEDY FOR SOIL CONTAMINATION, THERMAL
DESORPTION, FAILS TO MEET NCP REQUIREMENTS WITH RESPECT TO IMPLEMENTABILITY.  FOR EXAMPLE,
EXCAVATION OF SOILS WILL CAUSE FUGITIVE EMISSIONS, LAND USE REQUIREMENTS MAY ENCROACH ON  
WETLANDS, AND THERMAL TREATMENT EQUIPMENT IS LIKELY NOT TO BE AVAILABLE FOR AT LEAST TWO YEARS.

EPA RESPONSE: IMPLEMENTABILITY IS DEFINED AS SCIENTIFIC/TECHNICAL FEASIBILITY AND AVAILABILITY
OF THE TECHNOLOGY WITHIN A REASONABLE PERIOD OF TIME.  EQUIPMENT SHORTAGES HAVE NOT BEEN SERIOUS
IMPEDIMENTS TO IMPLEMENTATION OF ALTERNATIVES AT OTHER SIMILAR SITES.  THERMAL DESORPTION IS
IMPLEMENTABLE AT THE BLUFF ROAD SITE.  ALL OF THE ITEMS MENTIONED ABOVE ARE DEALT WITH ON A
ROUTINE BASIS AT MANY OTHER SITES.

THE BLUFF ROAD GROUP COMMENTED THAT EPA SHOULD CHOOSE IN-SITU SOIL VENTING, RATHER THAN THERMAL
DESORPTION, AS ITS PREFERRED REMEDY TO TREAT SOIL CONTAMINATION BECAUSE: 1) IN-SITU SOIL VENTING
IS AN INNOVATIVE TECHNOLOGY THAT HAS BEEN SUCCESSFULLY TESTED AND RECOMMENDED BY EPA AT SITES
WITH SIMILAR GEOTECHNICAL AND CONTAMINANT CONDITIONS; 2) IT HAS GREATER IMPLEMENTABILITY WITH
LESS POTENTIAL HEALTH HAZARDS; AND 3) IT IS THE MOST COST-EFFECTIVE SOIL REMEDIATION TECHNOLOGY
AMONG ALL THE SOIL REMEDIATION ALTERNATIVES IDENTIFIED FOR THE BLUFF ROAD SITE.

EPA RESPONSE: EPA DISAGREES WITH THE FIRST TWO POINTS.  EACH SUPERFUND SITE IS UNIQUE, AND
REQUIRES SITE SPECIFIC DETERMINATIONS.  HOWEVER, RESULTS OF THE PILOT TEST PERFORMED AT THE SITE
LEAD THE AGENCY TO BELIEVE THAT SOIL VACUUM EXTRACTION MAY WORK AT THIS SITE.  THEREFORE, EPA
AGREES IT SHOULD BE THE PREFERRED ALTERNATIVE AT THE SITE.



A GROUP OF PRPS ADVOCATING IN-SITU SOIL VENTING AS THE SELECTED REMEDY FOR SOIL CONTAMINATION
SUGGESTED THAT EPA REQUIRE IN THE RECORD OF DECISION THAT A PILOT STUDY OF THIS TREATMENT METHOD
BE IMPLEMENTED. THE PILOT STUDY WOULD ADDRESS EPA'S CONCERNS ABOUT UNKNOWN SITE CONDITIONS
REDUCING THE EFFECTIVENESS OF THIS CLEANUP METHOD.

EPA RESPONSE: EPA REQUESTED THE BLUFF ROAD GROUP TO UNDERTAKE AN ON-SITE PILOT STUDY.  OF SOIL
VENTING/VACUUM EXTRACTION AS PART OF THE RI/FS AT THE SITE.  THE BLUFF ROAD GROUP AGREED TO THIS
REQUEST, AND SUBMITTED TO EPA ON JUNE 6, 1990, A WORK PLAN FOR THE PILOT STUDY.  THE PILOT TEST
SHOWED THAT THE IDENTIFIED CONTAMINANTS OF CONCERN COULD BE EXTRACTED BY THIS TREATMENT. 
THEREFORE, THE RECORD OF DECISION PRESENTS SOIL VACUUM EXTRACTION (SOIL VENTING) AS THE
PREFERRED ALTERNATIVE.

E. OTHER CONCERNS

THE BLUFF ROAD GROUP COMMENTED THAT VENDORS WHO RESPONDED TO EPA'S REQUEST FOR QUOTATION FOR
IMPLEMENTING THE IN-SITU AND THERMAL DESORPTION TREATMENT METHODS DID NOT BASE THEIR COST
ESTIMATES ON UNIFORM SPECIFICATIONS.  FOR EXAMPLE, THERMAL DESORPTION QUOTATIONS DID NOT INCLUDE
COSTS FOR DESIGN, MOBILIZATION, EXCAVATION, MATERIALS HANDLING, SAMPLING/ANALYSIS, AND
FILL/GRADING.  AS A RESULT, THERMAL DESORPTION COSTS ARE INCOMPLETE AND CANNOT BE USED AS TOTAL
PROJECT COSTS.

EPA RESPONSE: EPA OBTAINED INDEPENDENT COST ESTIMATES DUE TO QUESTIONS ABOUT THE ACTUAL
QUANTITIES OF SOIL TO BE REMEDIATED AND A DESIRE TO INDEPENDENTLY RESEARCH REMEDIATION COSTS
ESTIMATED BY A NUMBER OF VENDORS AS OPPOSED TO THE SINGULAR COST ESTIMATE PROVIDED BY THE PRPS
IN THE FEASIBILITY STUDY.  THESE INDEPENDENT ESTIMATES INDICATE COSTS FOR SOME ALTERNATIVES WERE
HIGH, HOWEVER, THEY ALSO CONFIRMED SOIL VACUUM EXTRACTION TO BE AMONG THE LEAST EXPENSIVE
ALTERNATIVES CONSIDERED.



#TA
                                   TABLE 13
                         GROUNDWATER CLEANUP CRITERIA

   VOLATILES
                                                    NO. OF LOCATIONS
                                TARGET CLEANUP       EXCEEDING TCL/
                                LEVELS (PPM)        NO. OF SAMPLES

   COMPOUND

   CARBON TETRACHLORIDE         5.00(E-03) (A)           6/23
   ACETONE                      1.10(E+00) (D)           1/23
   CHLOROFORM                   2.09(E-02) (C)           5/23
   BENZENE                      5.00(E-03) (A)           2/23
   1,1,1-TRICHLOROETHANE        2.00(E-01) (A)           1/23
   METHYLENE CHLORIDE           1.70(E-02) (C)           2/23
   1,1-DICHLOROETHANE           5.00(E-03) (A)           5/23
   1,1-DICHLOROETHENE           7.00(E-03) (A)           3/23
   1,2-DICHLOROPROPANE          5.00(E-03) (A)           1/23
   2-BUTANONE                   5.50(E-01) (D)           1/23
   1,1,2-TRICHLOROETHANE        2.20(E-03) (C)           2/23
   TRICHLOROETHENE              5.00(E-03) (A)           5/23
   1,1,2,2-TETRACHLOROETHANE    6.00(E-04) (C)           6/23
   ETHYLBENZENE                 7.00(E-01) (A)           0/23
   1,2-DICHLOROETHANE           5.00(E-03) (A)           3/23
   4-METHYL-2-PENTANONE         5.50(E-01) (D)           0/23
   TOLUENE                      2.00(E-00) (A)           0/23
   CHLOROBENZENE                1.00(E-01) (A)           0/23
   TETRACHLOROETHENE            5.00(E-03) (A)           5/23
   1,2-DICHLOROETHENE           7.00(E-02) (A)           3/23
   TOTAL XYLENES                1.00(E+01) (A)           0/23
   2-CHLOROPHENOL               5.50(E-02) (D)           0/23

   METALS

   IRON                         3.00(E-01) (E)          16/23
   MANGANESE                    5.00(E-02) (E)          18/23
   BARIUM                       1.00(E+00) (A)           2/23
   CADMIUM                      5.00(E-03) (A)           2/23
   CHLORIUM                     5.00(E-02) (A)           3/23
   COPPER                       1.00(E+00) (E)           0/23
   ZINC                         5.00(E+00) (E)           0/23
   LEAD                         5.00(E-03) (A)           3/23
   ARSENIC                      5.00(E-02) (A)           0/23
   SELENIUM                     1.00(E-02) (A)           0/23
   MERCURY                      2.00(E-03) (A)           0/23

   (A) = SWDA, MCLS, PROPOSED MCLS, NON-ZERO MCLGS.
   (C) = DERIVED FROM CPF AND EXPOSURE MODEL.
   (D) = DERIVED FROM RFD AND EXPOSURE MODEL.
   (E) = SOUTH CAROLINA MCL'S FOR CLASS GB GROUNDWATER.



                                   TABLE 14
                             SOIL CLEANUP CRITERIA

                                                    NO.  OF LOCATIONS
                                TARGET CLEANUP       EXCEEDING TCL/
   COMPOUND                      LEVELS (PPM)       NO.  OF SAMPLES

   VOLATILES

   CARBON TETRACHLORIDE         5.30(E-02)               1/71
   ACETONE                      1.10(E+00) (A)          14/71
   CHLOROFORM                   2.10(E-02)               5/71
   1,1,1-TRICHLOROETHANE        1.03(E+00)               2/71
   METHYLENE CHLORIDE           1.70(E-02) (A)          20/71
   1,1-DICHLOROETHANE           6.00(E-03)               3/71
   2-BUTANONE                   5.50(E-02) (A)           3/71
   TRICHLOROETHENE              1.80(E-02)               8/71
   1,1,2,2-TETRACHLOROETHANE    1.00(E-03)               9/71
   ETHYLBENZENE                 2.23(E-01)               0/71
   4-METHYL-2-PENTANONE         5.50(E-01) (A)           0/71
   TOLUENE                      1.74(E-01)               2/71
   CHLOROBENZENE                9.56(E-01)               2/71
   TETRACHLOROETHENE            5.30(E-02)               9/71
   1,2-DICHLOROETHENE           1.20(E-01)               0/71
   TOTAL XYLENES                6.95(E+01)               0/71
   VINYL CHLORIDE               3.00(E-03)               1/71
   1,1-DICHLOROETHENE           1.30(E-02)               3/71
   BENZENE                      1.20(E-02)               1/71
   1,2-DICHLOROETHANE           5.00(E-03)               2/71
   2-CHLOROPHENOL               5.50(E-01)               3/71
   PHENOL                       3.95(E+00)               4/71
   1,1,2-TRICHLOROETHANE        1.00(E-03)               1/71

   (A) = GROUNDWATER TARGET CLEANUP LEVEL.



                                   TABLE 15
                     WET LAGOON SEDIMENT CLEANUP CRITERIA

   VOLATILES

                                TARGET CLEANUP                LOCATIONS
                                LEVEL PPM                     EXCEEDING TCL

   COMPOUND

   METHYLENE CHLORIDE            1.70(E-02)                       2
   ACETONE                       1.10(E+00)                       0
   TOLUENE                       1.74(E+01)                       0

   SEMI-VOLATILES

   PHENOL                        3.95(E+00)                       0

                                   TABLE 17
               TO BE CONSIDERED CRITERIA ADVISORIES AND GUIDANCE

       REQUIREMENTS                                 RATIONALE

   1. HEALTH ADVISORIES, EPA OFFICE       RI ACTIVITIES IDENTIFIED
      OF DRINKING WATER                   PRESENCE OF CHEMICALS FOR
                                          WHICH HEALTH ADVISORIES ARE LIST

   2. REFERENCE DOSES (RFDS), EPA         CONSIDERED IN THE PUBLIC HEALTH
      OFFICE OF RESEARCH AND              EVALUATION
      DEVELOPMENT

   3. HEALTH EFFECTS ASSESSMENTS          CONSIDERED IN THE PUBLIC HEALTH
                                          EVALUATION

   4. CARCINOGENIC POTENCY FACTOR,        CONSIDERED IN THE PUBLIC HEALTH
      EPA ENVIRONMENTAL CRITERIA          EVALUATION
      AND ASSESSMENT OFFICE, EPA
      CARCINOGEN ASSESSMENT GROUP

   5. US EPA EXPOSURE FACTORS             CONSIDERED IN THE PUBLIC HEALTH
      HANDBOOK, 1989                      EVALUATION

   6. AGENCY FOR TOXIC SUBSTANCES         CONSIDERED IN THE PUBLIC HEALTH
      AND DISEASE REGISTRY,               EVALUATION
      TOXICOLOGICAL PROFILES

   7. US EPA RISK ASSESSMENT GUIDANCE     CONSIDERED IN THE PUBLIC HEALTH
      FOR SUPERFUND HUMAN HEALTH          EVALUATION
      MANUAL PART A, INTERIM FINAL,
      1989B

   8. CERCLA COMPLIANCE WITH OTHER        CONSIDERED IN THE PUBLIC HEALTH
      LAWS MANUAL, 1988A                  EVALUATION


